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" PREFACE

2

]

A
?' The Federal Aviation Administration forecasts of aviation activity and other
N selected statistics are developed annually for use in the agency's planning and
< decisionmaking. Aviation activity wunder the control of FAA towered airports

,ﬁ: and Air Route Traffic Control Centers and the services provided by the Flight

o Service Stations are forecast for the several wuser groups——commercial air

f’ carriers, commuters/air taxis, general aviation, and the military.

For the period 1987-92, FAA aviation forecasts utilized projections of key

5 economic variables provided by the Executive Office of the President, Office of

’ Management and Budget. For the period 1993-98, FAA aviation forecasts were
:; based on consensus growth rates of key economic variables provided by Chase
fh‘ Econometrics, Data Resources, Inc., Evans Economics, Inc., and Wharton
r'a Econometric Forecasting Associates. These projections are combined with
Y projections of aviation variables and professional judgment on the
- probabilities and consequences of events that affect aviation. The combination

ﬁ{ is used as input to the econometric models from which the forecasts are
s generated.

i The forecasts developed by these models and presented in this report indicate a
e continuation of strong growth for commercial operations. However, due to an
rz 8-year slump in the general aviation manufacturing industry and expected low
>, levels of production for the next few years, the forecasts for this segment of
:;' the industry have been significantly lowered. The projected system demand was
_c not specifically constrained as a result of capacity problems at some major
;) U.8. air terminals. We recognize, however, that scenarios may evolve which

: could result in some constraints being placed on the system. Of special

ﬁf concern are the indications that the number of general aviation airports may be
36 declining at an accelerating rate. The importance of these airports for
{ii feeding the system with both passengers and embryo pilots cannot be
$$ overlooked. Also, there is the uncertain impact of growing constraints on the
.!i construction of new runways and major new airports because of increased
‘ﬁ community resistance to aircraft noise. In order for the forecasts of this

" report to be realized, noise impact and the resultant restrictions on capacity
- and system growth must be dealt with at an early date. The forecasts assume __.__... .
fj that these threats to orderly growth are manageable and that there would be
g; only minor perturbations to the long-term growth expected for the industry. Ez
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Chapter |
Executive Summary

In the fall of 1978, Congress deregulated commercial aviation, arguing that
the airlines had matured and no 1longer required the protection offered by
regulation. With the passage of the Deregulation Act of 1978, three
expectations were widely held: there would be improved service to the flying
public; fares would be lower; and airlines would achieve higher profits. The
effects of deregulation were felt almost immediately. Airlines, testing their
new freedoms, increased fares on some routes and decreased them on others.
They entered numerous new markets and withdrew from a number of smaller,
low-density markets. New carriers filed for certification, and new marketing
strategies evolved as the airlines' managements attempted to structure their
route networks for survival in the new, highly competitive environment. The
results of deregulation are mixed. Some fares are lower, some services have
improved, and some carriers are more profitable after deregulation. Recent
trends in the industry, however, indicate that a significant concentration of
traffic and profits by a few large carriers seem to be evolving. In spite of

this consolidation, the commercial aviation industry of the future may be
vigorous, competitive, and profitable.

The evolution of the industry to date has had a significant impact on FAA

workload and facility planning. The rapid development of connecting hub
airports and an increased airline emphasis on schedule frequency to attract and
control traffic have made airport capacity problems a major challenge for the
FAA in accomplishing its statutory mission. This mission is “service to the
Nation by providing a safe and efficient aviation system which contributes to
national security and the promotion of U.S. aviation.” With the long-term
outlook being one of continued strong growth, the industry and the FAA must
work together to meet the chalienges of this increased demand to ensure that
the public gets the aviation services that it needs--safely and efficiently.
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REVIEW OF 1986

Fiscal 1986 was a year of significant structural changes in the aviation
industry. The commercial carriers experienced a number of mergers which has
resulted in the «creation of what have been labeled "mega-carriers.” However,
general aviation aircraft shipments declined for an eighth consecutive year,
causing concern for the future of the industry. In spite of a continued
softness 1n general aviation operations, traffic increased as forecast at FAA
towers and at enroute traffic control centers.

At the end of fiscal 1986, there were 46 commercial air carriers engaged in
scheduled air service, 16 more than had existed prior to deregulation, but 11
fewer than had been in operation one year earlier. The combined traffic of the
four largest carriers (post 1986 merger activity) accounted for 59.8 percent of
the total industry traffic in 1986, nearly 7 points higher than the four
largest carriers achieved 1in 1977. These results suggest significant control
of traffic among a few mega-carriers.

Scheduled domestic passenger traffic increased 10.7 percent in fiscal 1986.
However, despite a 20.8 percent decline in jet fuel prices, which reduced
operating expenses by more than $2.2 billion, the industry posted an operating
profit of only $591 wmillion. This represented a $1.4 billion decline from
fiscal 1985 results.

General aviation aircraft shipments in fiscal 1986 totaled 1,514 units, down
32 percent below the 2,226 wunits shipped in 1985. Total pilots declined
1.8 percent to 709,540 as of January 1, 1986. Ultimately, the shrinking stock
of pilots and the slowing in the expansion of the general aviation fleet will
reduce the rate of growth of activity at FAA facilities.

Air carrier activity at FAA towers increased by 8.9 percent in fiscal 1986.
General aviation and commuter/air taxi operations declined slightly during the
same time period. Total instrument operations at towers grew 4.4 percent, and
center aircraft handled increased 4.3 percent during fiscal 1986, continuing
the strong recovery which began following the air traffic controller strike.

The impacts of deregulation are continuing to alter the commercial aviation
industry. The 1long expected recovery of the general aviation manufacturing
industry has not materialized, but activity measured at FAA facilities
continues to exhibit moderate to strong growth.
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ECONOMIC FORECASTS

The forecasts are based on improved models of general aviation and air carrier
activities and on forecasts of economic variables as contained in the table

below.
FAA FORECAST ECONOMIC ASSUMPTIONS
FISCAL YEARS 1987 — 1998
HISTORICAL FORECAST PERCENT AVERAGE ANNUAL GROWTH

ECONOMIC VARIABLE 1980 1985 1986 1987 1988 1998 80-86 85-86 B846-87 87-88 8£-98
Gross National Product

(Billions 1982%) 3,187.7 3,559.7 3,656.7 3,764.0 3,892.5 5,263.8 2.3 2.7 2.9 3.4 3.1
Consumer Price Index

(1967 = 100) 239.8 315.9 322.7 330.0 342.2 517.2 5.1 2.2 2.3 3.7 4.0
0il & Gas Deflator

{1982 = 100) 90.4 95.5 82.6 79.2 89.6 166.3 €(1.5) (13.5) (4.1) 13.1 6.0

Source: 1987-92 Executive Office of the President, Office of Management and Budget

1993-98 Consensus growth rate of Chase Econometrics, Data Resources, Inc., Evans Economics, Inc., and Wharton
Econometric Forecasting Associates.

The overall outlook for the forecast period is for strong economic growth,
increasing real fuel prices, and moderate inflation. Reflecting the strong
U.S. economy, aviation activity is expected to exhibit relatively strong growth
throughout the forecast period. This growth is consistent with forecasted
long-term economic growth. It should be recognized that in any given year
there may be some perturbation from the long-term growth trend because none of
the economic models is sufficiently precise to predict such turning points.
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) Domestic air carrier revenue passenger miles are forecast to increase at an
:\{» annual growth rate of 4.9 percent during the 1986-1998 time period. Domestic
NS enplanements are forecast to Increase by 4.5 percent annually during the same
t#{ time period, a rate somewhat slower than passenger mile growth due to longer
,\&- passenger trip lengths. Air carrier aircraft operations are forecast to
¥ increase at an annual rate of 2.4 percent over the forecast period. The high
:;2 growth 1in revenue passenger miles and enplanements relative to operations
w?. reflects the baseline air carrier assumptions of higher load factors, larger
yw seating capacity for air carrier aircraft, and longer passenger trip lengths.
z,' In 1987, the regionals/commuters are expected to enplane 28.3 million
o, passengers, 6.6 percent of all fare-paying passengers in scheduled domestic air
;. service. By 1998, these carriers are expected to carry 56.9 million passengers
!:A and to account for 8.2 percent of all domestic passenger enplanements.
Aiﬂ Regionals/commuters are expected to continue the trend toward purchase of small
'rt; jet aircraft and larger, propeller-driven aircraft.
>
:f{ Nationally, commuter/air taxi aircraft operations are expected to continue to
- increase at a faster rate than the other user categories--but not at the rates
R of the last several vyears. Replacement service in markets abandoned by the
}:-; larger commercial air carriers has almost run its course as a significant
e source of growth for the regionals/commuters. Future growth is expected to
;juf come from growth in existing markets and, to some degree, from the development
K of new markets 1in smaller communities which show potential for supporting
regularly scheduled service.
)
:f:: Increased business use of general aviation continues to be reflected in the

j::~ changing character of the fleet. The more expensive and sophisticated
turbine-powered part of the fixed wing fleet is expected to grow much faster
" than piston aircraft between 1986 and 1998. The total fleet, 78.1 percent
\) single engine piston aircraft in 1986, will grow by only 4.2 percent during the
forecast period. Fixed wing turbine-powered aircraft accounted for 4.7 percent

>
P

P of the fleet in 1986. By 1998, the percentage will increase to 6.7 percent.

o

R

' Jj FAA WORKLOAD FORECASTS

R

s'

<

‘”r] Aviation activity at FAA facilities is expected to continue the upward growth
;: pattern which began in 1983. The demand for FAA operational services is
V. anticipated to 1increase over the forecast period as a result of continued
ha. strong growth 1n aviation activity. Total aircraft operations at FAA towered
At airports are forecast to increase to 79.0 million in 1998, a 2.5 percent annual
:- growth rate over the 58.9 million operations achieved in 1986.
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AVIATION ACTiVITY FORECASTS
FISCAL YEARS 1987 - 1998

HISTORICAL FORECAST PERCENT AVERAGE ANNUAL GROWTH
AVIATION ACTIVITY 1980 1985 1986 1987 1983 1998 80-86_ 85-86 84-87 87-88 84-98
AIR CARRIER
Enplanements (Mil)
Domestic 278.2 350.4 385.0 407.1 430.9 654.2 5.6 9.9 S.7 5.9 4.5 -
International 261 24.6 26.6 25.5 26.9 42.6 0.3 0.0 3.7 5.5 6.7
RPM's (Bil)
Domestic 203.2 265.8 294.3 311.4 330.5 520.1 6.4 10.7 5.8 6.1 4.9
International 54.2 64.8 64.1 66.7 70.5 115.2 2.8 (1.9 4 5.7 5.0
COMMUTERS/REGIONALS
Enplanements (Mil) 13.9 24.4 26.1 28.3 30.4 56.9 1.1 7.0 8.4 7.4 6.7
RPM's (Bil) 1.8 3.8 4.2 4.6 5.1 10.9 15.2 9.4 10.5 10.2 8.3
FLEETY
Air Carrier 2,394 2,938 3,168 3,278 3,423 4,159 4.8 7.8 3.5 4.4 2.3
Commuter 1,413 1,551 1,538 1,501 1,557 2,087 1.4 0.8) (.4 3.7 2.6
General Aviation (000) 210.3 220.9 210.7 210.4 209.6 219.3 0.0 (4.6) (0.1) (0.4 0.3
|
HOURS FLOWN (Mil) :
Air Carrier 6.5 7.7 8.5 9.0 9.5 12.3 4.6 10.4 5.9 5.6 3.1 J
General Aviation 41.9 36.2 33.8 33.9 33.7 36.8 3.6y (6.6) 0.3 (0.6) 0.7
Source: 1980-86 RSPA, FAA DATA
1987-98 FAA Forecast '
E]

!




FAA WORKLOAD MEASURES

3 FISCAL YEARS 1987 - 1998 9
K]
!
) WORKLOAD MEASURES HISTORICAL FORECAST PERCENT AVERAGE ANNUAL GROWTH
(IN MILLIONS) 1980 1985 1986 1987 1988 1998 80-86 85-85 B86-87 87-88 86-98

Aircraft Operations

' Air Carrier 10.1 11.3 12.3 12.8 13.3 16.3 3.3 8.9 4.1 3.9 2.4
: Air Taxi & Commuter 4.6 6.9 6.9 7.3 7.7 10.9 7.0 0.0 5.8 5.5 3.9
: General Aviation 49.0 37.2 37.0 37.7 38.6 49.1 (4.8) (0.5) 1.9 2.4 2.4
3 Military 2.5 2.5 2.7 2.7 2.7 2.7 A3 8.0 0.0 0.0 0.0
L: TOTAL 66.2 57.9 58.9 60.5 62.3 79.0 (2.0) 1.7 2.7 3.0 2.5
Instrument Operations
M Air Carrier 10.6 11.8 12.7 13.2 13.7 16.7 3.1 7.6 3.9 3.8 2.3 \
. Air Tasi & Commuter 4.1 6.4 6.6 7.0 7.4 10.6 8.3 3.1 6.1 5.7 4.0 P
General Aviation 19.3 16.4 16.8 17.2 17.6 22.2 2.3) 2.4 2.4 2.3 2.4 \
, Military 4.1 4 43 4.3 43 4.3 0.8 49 0.0 00 0.0
TOTAL 38.2 38.7 40.4 41.7 43.0 53.8 0.9 4.4 3.2 3.1 2.4
,' 1FR Aircraft Handled K.
Air Carrier 13.9 14.6 16.0 16.6 17.2 20.9 2.4 9.6 3.8 3.6 2.3 ,
:.. Air Taxi & Commuter 2.6 4.8 s.0 5.4 5.8 9.1 11.5 4.2 8.0 7.4 5.1 _
‘ General Aviation 8.9 8.3 8.0 8.3 8.5 10.5 (1.8) (3.6 3.8 2.4 2.3 )
0 Military 47 5.0 51 51 51 51 14 20 0.0 0.0 0.0
TOTAL 30.1 32.7 34.1 35.4 36.6 65.6 2.1 6.3 3.8 3.4 2.5 N
. t
’ Flight Services :
& Pilot Briefs 18.3 14.6 13.4 13.0 12.8 14.4 (5.3) (8.2 (3.0 (1.5 0.6 .
:' Flight Plans Originated 9.0 8.0 7.5 7.4 7.5 9.4 3.1y (6.2) (1.3) 1.4 1.9 "
. Aircraft Contacted 9.6 1.7 1.2 7.0 7.0 _7.5 (6.9) (6.5) (2.8) 0.0 0.3
TOTAL 64.2 52.9 49.0 47.8 47.6 55.1 (4.6) (7.4) (2.5) (0.4) 1.0
X
! .
! Source: FY 1980-86 FAA Data .
;l FY 1987-98 rAA Forecasts .
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The increased use of avionics by regionals/commuters and general aviation is
expected to contribute most of the growth in instrument operations at FAA
towered airports. Instrument operations are forecast to increase from

40.4 million operations 1in 1986 to 53.8 million in 1998, a 2.4 percent annual
growth rate.

The workload at the Air Route Traffic Control Centers is forecast to increase

at a 2.5 percent average annual rate between 1986 and 1998. The increased
demand will come primarily from commercial air carriers and regionals/
commuters. Regional/commuter aircraft handled at the Centers are projected to
almost double over the next 12 years.

In summary, aviation activity 1is expected to continue the upturn begun in
fiscal 1983 and to grow at about the same rate as the general economy.
Aviation will continue to dominate all other transportation modes in the
commercial intercity passenger market. Regional/commuter aircraft activity and
the business use of general aviation are expected to experience greater growth
than the larger, established airlines and personal use of general aviation.
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K Chapter i
b Economic Environment

A

ev

2
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dgl
o REVIEW OF 1986
g

The current economic expansion, which began in 1983, is comparable to some of
}3 the most robust recoveries of the post~-war period. This recovery has been
i characterized by a favorable mix of rising output, declining inflation, and
Q falling energy prices. In fiscal 1986, the fourth full year of economic
K expansion, gross national product (GNP) rose $226 billion or 5.7 percent.
ﬁ‘ Gross national product, adjusted for price changes, rose 2.7 percent. Consumer
a prices continue to increase at relatively low rates, which indicates that
r.. inflation 1is well under control. The consumer price index for all urban
L consumers rose only 2.2 percent in fiscal 1986. Increasing supplies of oil,
G5
AN accompanied by reduced demand due to conservation and the development of
5 alternative sources of energy, continue to exert downward pressure on fuel
oy prices. The o0il and gas deflator declined 0.4 percent in fiscal 1985 and
13.5 percent in fiscal 1986.

N

L~ Economic growth should continue through 1987. Inflation is expected to remain
'y

in the moderate range as fuel prices continue to fall. Declining fuel prices,
N low inflation rates, and an expanding economy will all contribute to a
continuation of the upturn in aviation activity begun in 1983.

2

X FORECAST ASSUMPTIONS

W

The economic scerario utilized in developing the FAA Baseline Aviation

o Forecasts for the period 1987-1992 was provided by the Executive Office of the
t President, Office of Management and Budget. For the period 1993-98, the
4 economic scenario utilized consensus growth rates of the economic variables [
: prepared by Chase Econometrics, Data Resources, Inc., Evans Economics, Inc.,
; and Wharton Econometric Forecasting Assoclates. The data are presented in
; tabular form 1in Chapter IX. The principal series wused in preparing the
~ forecasts are presented here. Specific assumptions used in the individual
y models are discussed in the following pages.
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ECONOMIC FORECASTS K

Gross National Product

Y
Gross national product, adjusted for price changes, is expected to grow at an _:
- annual rate of 3.1 percent throughout the forecast period. However, much of -
this growth occurs in the short-term, with real gross national product f
. increasing by 2.9 percent in 1987, 3.4 percent in 1988, and averaging 3.4 per- a

E cent between 1987 and 1992. Economic growth is expected to slow somewhat -
, during the latter half of the forecast period, averaging only 2.7 percent over D
the 1993 to 1998 time frame. -

Consumer Price Index

Consumer prices are expected to remain in the moderate range, increasing by an N
average annual rate of 4.0 percent over the forecast period. Inflation is -
forecast to increase by only 2.3 percent in 1987, 3.7 percent in 1988, and .

s e s & w3 X3

average only 3.0 percent per year over the first six years of the forecast o

period. However, inflation is expected to 1increase to an annual rate of &4

- 5.0 percent over the latter half of the forecast period. o
M

» .
o 0il and Gas Deflator :‘
- (%l

n

Over the entire forecast period, nominal fuel prices are predicted to increase
“y at an annual rate of 6.0 percent, and real fuel prices are expected to increase
by approximately 2.0 percent a year. However, most of the increase occurs
during the first half of the forecast period. After declining by 4.0 percent
in 1987, fuel prices are forecast to increase by 13.1 percent in 1988 and
. 9.6 percent 1in 1989. Over the first six years of the forecast period, nominal
fuel prices are forecast to increase at an annual rate of 6.5 percent, while

‘e Yy v Cr r XY

real fuel prices are expected to increase 3.5 percent a year. The increase in <
! fuel prices are expected to slow somewhat over the 1993 to 1998 time period. i
. During this time frame, nominal fuel prices 1increase at an annual rate of ﬂ:
: 5.5 percent, while real fuel prices increase at a yearly rate of only 0.5 per- :
h cent. i
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Chapter il

3 Commercial Air Carriers

>

>

4

<

-

}; As of December 1986, there were approximately 76 commercial passenger and cargo

K. air carriers reporting traffic and financial data on Form 41 to the Research

b and Special Programs Administration (RSPA), Department of Transportation. Of

‘ol this total, 46 were engaged in providing scheduled passenger air service, and
these represent the data base on which the air carrier forecasts contained

A herein are formulated. A listing of active and inactive commercial passenger

j and cargo airlines can be found in Appendices A and B, beginning on page 165.

3

~

h REVIEW OF 1986

b

i Financial Results

Y Financially, fiscal 1986 was a year of extremes for U.S. commercial air
carriers, not only in terms of industry profits and losses, but also in te ms

:: of individual carrier results. In the two prior years, U.S. commercial air

i carriers recorded operating profits totaling more than $4 b’ llion and net

“ profits of over $1.7 billion. However, during the first six months of fiscal

o 1986, the industry incurred an operating loss of $854 million and a net loss of

Y. $713 million. These losses were largely the result of a proliferation of fare
wars on most competitive routes. Although the fare wars continued throughout

2 the remainder of the year, the industry, fortunately, was the beneficiary of a

£ 36.4 percent decline in jet fuel prices during the last six months of the

. year. This allowed the industry to reverse the first half loss and post an

e operating profit of $591 million in 1986,

The 1industry's financial turnaround in the second half of the year was the
' direct result of declining fuel prices. In the third quarter, declining fuel
costs reduced operating expenses by $850 million, and the industry posted an
operating profit of $311 wmillion. 1In the fourth quarter, declining jet fuel
costs reduced operating expenses by almost $1.2 billion, and the industry
earned operating profits of $l.1 billion. For the year as a whole, a 20.8 per-
cent reduction 1in the price of jet fuel saved U.S. commercial carriers over
$2.2 billion. The fuel cost savings were not enough, however, to overcome the
interest payments on the industry's large debt structure, with the result that
the industry posted a net loss of $223 million in 1986.
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U.S. AIR CARRIER REVENUE AND COST TRENDS

OPERATING REVENUES AND EXPENSES
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The disparity among individual carrier financial results widened considerably
over the past year. In fiscal 1986, air carrier financial results ranged from
American Airline's operating profit of $304 million to Pan American's operating
loss of $296 million. At the top (profitable) end of the scale, eight carriers
reported operating profits totaling $1.3 billion. At the bottom end of the
scale, 27 carriers reported operating losses totaling $954 million. However,
six carriers accounted for $804 million of these losses. In addition, 18

carriers either filed for bankruptcy, ceased coperations, or both during fiscal
1986.
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Although lower jet fuel prices have helped to ease the pressure on those
carriers with weak balance sheets, there is continued cause for concern within
the industry. Lower fuel costs appear to offer only a temporary respite for
both the weaker and more profitable carriers alike. Also, continued weak
energy prices could prolong the fare wars that were so prevalent over the past
year. Even 1if the current round of fare wars were to end, there is likely to
be continued pressure to hold fare increases to an absolute minimum. In
addition, the recent mergers/consolidations have not only strengthened the
route systems of a few large carriers, but have also placed these larger
carriers 1in a position of financial strength. This, in turn, has left the
smaller carriers in relatively weak positions in competing against these larger
carriers. Those carriers who are wunable to establish a market niche for
themselves or, at the very least, to find a compatible merger partner, may very
well cease to exist as viable air carriers. Whether this bodes well for the
industry, as a whole, or for the traveling public, in general, is a question
that will be answered only over time.

Scheduled Domestic Passenger Traffic and Capacity

Despite a slowing in U.S. economic activity over the past year, domestic
passenger traffic on U.S. scheduled commercial air carriers increased for a

fifth consecutive year. Domestic revenue passenger miles (RPM's) totaled
294.3 billion in fiscal 1986, a 10.7 percent increase over 1985 and the second
successive year of double digit growth. Domestic passenger enplanements

totaled 385.0 million in 1986, an increase of 9.9 percent over 1985 and an
increase of 22.9 percent over the past two years. Declining passenger yields
and a shift from European summer destinations were two of the main reasons for
the large increase in domestic passenger demand in 1986.

Domestic available seat miles (ASM's) flown by U.S. scheduled air carriers
totaled 488.3 billion in fiscal 1986, an increase of 11.8 percent over 1985.
This 1large increase was, for the most part, due to increased hubbing activity
at major U.S. airports. Two other reasons for the large increase include
capacity shifts from European markets to domestic service and the fact that
United and Pan American were on strike for a total of 55 days in 1985. Since
traffic failed to <(eep pace with the increased capacity, the domestic load
factor declined by 7.6 points in 1986 to 60.3 percent.
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U.S. AIR CARRIER CAPACITY AND TRAFFIC TRENDS
DOMESTIC OPERATIONS
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U.S. AIR CARRIER CAPACITY AND TRAFFIC TRENDS
INTERNATIONAL OPERATIONS
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Scheduled International Passenger Traffic ai.< Cipacity

International RPM's totaled only 64.1 bi. on in fiscal 1986, 1.1 percent below

1985 results. This decline in traffic v due not only to a fear of terrorist
activities abroad but also to a weakering of the U.S. dollar relative to other
world currencies. International pass.uger enplanements, however, remained at

1985 levels, totaling 24.6 million. Despite declining traffic demand,
international ASM's were up 9.8 percent in 1986. As such, international load
factors declined 6.6 points to 59.2 percent, the lowest load factor achieved
since 1977, the year preceding airline deregulation.

The threat of terrorist activity in Europe and the Middle East was largely
responsible for the decline in international traffic, causing a shift in
passenger preferences from European destinations to other international or
domestic destinations. Overall, passenger traffic (RPM's) on international
Atlantic rcutes declined by 9.8 percent in fiscal 1986. However, most of the
decline occurred after March 1986, with RPM's during the last six months of
fiscal 1986 declining 20.5 percent below the same 1985 period. Although ASM's
on the Atlantic routes were up 7.8 percent in 1986, most of the growth occurred
prior to April 1986. During the last 6 months of the year, capacity actually
declined by 3.3 percent. The 1load factor on scheduled service to Atlantic
destinations declined to 56.0 percent in 1986, 11.0 points below the load
factor achieved in 1985.

U.s. COMMERCIAL AIR CARRIERS
INTERNATIONAL RPM'S BY ENTITY
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Traffic to other international destinations, however, benefited from the
unstable political situation in Europe and the Middle East. Passenger traffic
to Latin American and Pacific destinations increased by 14.7 and 8.7 percent,
respectively, 1in fiscal 1986. Capacity on Latin American and Pacific routes
increased by 12.3 and 15.0 percent, respectively, during the same time period.
In fiscal 1986, a 1load factor of 60.2 was achieved on scheduled service to
Latin American destinations, 64.4 percent on service to Pacific destinations.
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Nonscheduled Traffic and Capacity

The number of nonscheduled (charter) passengers flying on U.S. commercial air
carriers totaled only 7.6 million in fiscal 1986, a decline of 8.2 percent from
the same 1985 period. Nonscheduled domestic enplanements declined 8.7 percent
to 4.9 million, while nonscheduled international passengers declined 6.9 per-
cent to 2.7 million. Nonscheduled RPM's declined 15.2 percent in fiscal 1986
to 12.7 ©billion, split about evenly between domestic and international
destinations. A load factor of 79.6 percent was achieved on nonscheduled
flights, 84.2 percent on international routes, and 75.5 percent on domestic
routes.
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Air Cargo Traffic

The number of air cargo revenue ton miles (RTM's) flown by U.S. air carriers
reporting on RSPA Form 41 totaled 10.3 billion in fiscal 1986, an increase of
15.2 percent over 1985. This included an increase of 18.8 percent in total
freight and express RTM's, but only a 1.0 percent increase in mail RTM's.
Domestic freight and express RTM's increased by 20.3 percent 1in 1986,
international freight and express RTM's by 17.0 percent. Mail RTM's increased
by 2.4 percent 1in domestic markets, but declined by 2.3 percent in interna-
tional markets.
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A large part of the 1increase in domestic freight and express RTM's can be
explained by the fact that Federal Express, formerly a small package carrier,
started reporting to RSPA in January 1986. Without Federal Express, the growth
in domestic markets would have totaled only 5.7 percent, 14.8 percent in
international markets. However, there are still a large number of small
package carriers who do not report cargo traffic to RSPA. For the 12 months
ending June 1986, small package carriers (20 carriers, excluding United Parcel
Service, but including Federal Express) reported a total of 204 million
packages carried, a 14.5 percent increase over the comparable 12-month period
ending in June 1985. No data are available on the weight of these shipments.
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U.S. COMMERCIAL AIR CARRIERS
AIR CARGO REVENUE TON MILES
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INDUSTRY EXPANSION, CONSOLIDATION AND CONCENTRATION

Fiscal 1986 will most certainly be remembered as the "Year of Consolidation.”
During this 12-month period there were 7 mergers among the major U.S. air
carriers. The larger air carriers also acquired 10 smaller commuter airlines
for use as dedicated "feeders." In addition, 7 scheduled air carriers, 18
including charter carriers and commuters, either filed for bankruptcy, ceased
operations, or Dboth. At the end of the fiscal year, there were 46 commercial
air carriers ergaged 1in scheduled passenger air service, 16 more than had
existed prior to deregulation, but 11 fewer than had been in operation one year
earlier. Of this 46 scheduled airlines, only 17 were carriers that had been in
existence prior to deregulation.
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Industry Expansion

In fiscal 1978, the commercial air carrier industry consisted of 30 airlines
which provided scheduled passenger service within the United States. Ten of
these carriers also operated scheduled passenger services between the U.S. and
international destinations. In 1978, carriers were «classified as either
trunks, local service, regional, Alaskan, Hawaiian, or other. Eleven trunk
carriers accounted for 93.7 percent of total passenger traffic (RPM's) in 1978,
92.2 percent of the domestic traffic and 100 percent of the international
traffic. Prior to deregulation, scheduled operations and traffic were fairly
well concentrated among what was commonly referred to as the "Big Four”
carriers, consisting of American, Eastern, Trans World, and United, which
together accounted for 53.1 percent of total passenger traffic in 1978.

Over the following 8-years, approximately 75 additional air carriers were added
to the 1list of commercial air carriers providing scheduled passenger service.
These new carriers consisted of former intrastate airlines (i.e., Southwest,
Pacific Southwest), former charter airlines (i.e., Capitol, World), former
commuters (i.e., Air Wisconsin, Horizon Air), and newly established air
carriers (i.e., Midway, New York Air, People Express). However, a large number
of these 75 new airlines, for one reason or another, also ceased operations
during this period. Nineteen of the former commuter airlines elected to return
to commuter airline status and another 25 carriers either filed for Chapter 11
bankruptcy, ceased operations, or both.

On the other hand, a number of these new airlines have, over the years, become
quite successful. By fiscal 1986, 10 of these carriers had been classified as
Nationals (operating revenues of between $100,000 and $1 billion) and together
accounted for 9.7 percent of industry traffic. In fact, one carrier's traffic
(People Express) ranked it as the ninth largest U.S. air carrier in fiscal
1985.

The entry of these newly established carriers into the previously protected
markets had quite an 1impact on those carriers that had existed priovr to
deregulation. By the end of fiscal 1980, the 1l trunk carriers (now classified
as Majors) had shrunk in number to 10 (Pan American purchased National
Airlines) and their share of industry traffic had declined from 93.7 percent to
87.9 percent. By the end of fiscal 1983, the number of former trunks was only
nine (Braniff declared Chapter 11 bankruptcy) and their share of industry
traffic had declined to 80.1 percent. The "Big Four” did not fare much better
during this period. By 1980 their share of industry traffic was only 48.8 per-
cent, down from 53.1 percent just three years before. However, between 198U
aind 1983, their share declined only slightly to 47.2 percent as the larger
carriers learned to compete more effectively in a deregulated environment.

This erosion of traffic share continued through fiscal 1985, when the former
trunks' share of industry traffic stood at 77.0 percent. The "Big Four”

carriers' share of industry traffic declined to a low of 45.4 percent in that
year. However, this was partially attributable to a strike at lnited. 1In
fiscal 1986, {t scon became evident that the larger carriers were no longer
content with maintaining their share of industry traffic. They were now
apparently convinced that the most effective way to c¢ompete in  todav's
deregulated environment was by size. This set the stage tor the "Year o

Consolidation.”
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EXPANSION /CONSOLIDATION OF PREDEREGULATION PASSENGER AIRLINES

CARRIER GROUPING & NAME

Trunks

1.

10.

T 1.

American (AA)

. Braniff (BN)

. Continental (CO)

. Delta (DL)

. Eastern (EA)

. National (NA)

. Northwest (NW)

. Pan American (PA)

. Trans wWorld (TW)

United (UA)

Western (WA)

Local Service

12.

13.

14.

15.

Allegheny (AL)

Fromtirer (FL)

Hughes Airwest (RW)

North Central (KC)

DATE & CARRIER INVOLVED
IN MERGER/ACQUISITION

DATE CARRIER
CEASED OPERATIONS

11/86 Announced intent to purchase
AirCal

5/82 Chapter 11
Ceased operations
3/84 Resumes Service

10/82 Acquired by Texas Air Corp.
11/82 Acquires Texas International
4/86 Acquires Rocky Mountain Airways
9/86 Acquires Eastern

9/86 Acquires People Express/fFrontier

5/86 Acquires Atlantic Southeast
5/86 Acquires ConAir
12/86 Acquires Western

9/86 Acquired by Continental

1/80 Acquired by Pan American 1/80 Ceased operations
10/84 Acquires Messaba Airlines
9/86 Acquires Republic

1/80 Acquires National
2/86 Sells Pacific routes to United
4/86 Acquires Ransome Airlines

9/86 Acquires Ozark
2/86 Acquires Pan Am's Pacific routes

12/86 Acquired by Delta

10/79 Name changed to USAir

10/85 Acquires Pennsylvania Airlines

4/86 Acquires Suburban Airlines

12/86 Announced intent to purchase
Pacific Southwest Airlines

10/85 Acquired by

People Express 9/84 Ceased operations

10/80 Acquired by Republic 10/80 Ceased operations

7/79 Merged with Southern to form
Republic 7/79 Ceased operations
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EXPANSION /CONSOLIDATION OF PREDEREGULATION PASSENGER AIRLINES (CONTINUED)

DATE & CARRIER INVOLVED DATE CARRIER
CARRIER GROUPING & NAME IN MERGER/ACQUISITION CEASED OPERATIONS
16. Ozark (02) 9/86 Acquired by Trans World 10/86 Ceased operations
17. Piedmont (P1) 10/83 Acquires Henson Airlines

10/85 Acquires Empire Airlines
7/86 Acquires Jetstream [nt'l.

.
18. Southern (SO) 7/79 Merged with North Central to
form Republic 7/79 Ceased operations

19. Texas International (TI) 11/82 Acquired by Continental 11/82 Ceased operations
Regional
20. Air Midwest (2V) 6/85 Acquires Scheduled Skyways 1/85 Began operating as

Part 135 commuter
21. Air New England (NE) 10/81 Chapter 11

Ceased operations
Alaskan
22. Alaska (AS) 9/86 Agrees to purchase Jet America

10/86 Acquires Horizon Air

23. Kodiak (KO) 12/82 Began operating as
Part 135 commuter

26. Munz (XY) 8/84 Began operating as
Part 135 commuter

25. Reeve (RV)
26, Wien Air (WC) 11/84 Ceased operations
9/95 Resumed service
10/85 Chapter 11
Ceased operations

Hawaiian

27. Aloha (AQ)

28. Hawaiilan (HA)

Cther
29. Aspen (AP) 8/8¢ Began operating as
Part 135 commuter
1/85 Resumed service as
part 21 carrier
30, wright (FwW) 11/82 Began operating as

Part 135 commuter
29
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Industry Consolidation

Although fiscal 1986 will be largely remembered for the large number of mergers
that occurred during the year, industry consolidation actually started seven
years earlier. In July 1979, Southern and North Central Airlines merged to
create Republic Airlines. Not content with what was basically still a regional
route system, Republic purchased Hughes AirWest in November 1980, and expanded
its route system to the West Coast. Thus, the merger of three former local
service carriers had formed one Major carrier (operating revenues of over $l
billion), and the industry consolidation phase had begun.

Pan American merged with National Airlines in 1980, theoretically to obtain a
domestic route system. However, the real significance of this merger action
was not that Pan American eventually won the rights to takeover National but,
rather, that Texas International Airlines lost. With the profits made from the
sale of {its National Airlines stock, Texas International started New York Air
in January 1981. In January 1982, the Texas Air Corporation was set up to
operate New York Air. In October 1982, the Texas Air Corporation purchased
Continental Airlines and combined it with Texas International. Continental
continued to operate as a separate entity, but Texas International went out of
existence.

Meryger activity remained fairly dormant for the next couple of vyears,
reappearing again in March 1985 when Southwest Airlines purchased Muse Air
(later to be renamed TranStar), one of its major competitors in Texas markets.
However, merger actions began 1in earnest again in fiscal 1986, What follows
below is a partial listing of the mergers and acquisitions that occurred during
a twelve month period beginning in October 1985.

o Uctober 1985 Piedmont acquires Empire Airlines.

People Express acquires Frontier Airlines.

o January 1986 People Express acquires Provincetown—-Boston
Airways (commuter).

Northwest proposes to purchase Republic Airlines.
Approved August 1986.

o February 1986 Texas Air agrees to purchase Eastern Airlines. Approved
September 1986.

People Express acquires Britt Airways (commuter).

Trans World agrees to purchase Ozark Air Lines.
Approved September 1986.

o April 1986 fan American acquires Ransome Air (commuter).
Texas Air acquires Rocky Mountain Airways (commuter).

USAir acquires Suburban Airlines (commuter).

30
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o May 1986 Delta acquires Atlantic Southeast (commuter).
Delta acquires Comair (commuter).

o July 1986 Piedmont acquires Jet Stream International (commuter).
Presidential Airways acquires Key Airlines (commuter).

o August 1986 Presidential Airways acquires Colgan Airways (commuter).

o September 1986 Delta agrees to purchase Western Airlines. Approved
December 1986.

Texas Air Corporation agrees to purchase People Express.
Approved October 1986.

Alaska Airlines agrees to purchase Jet America.

™ Merger activity did not, however, cease at the end of fiscal 1986. Nor is
there any reason to believe that such activity will not continue for at least
the next several years. During the first quarter of fiscal 1987, American
Airlines announced its intention to purchase AirCal, and USAir announced its
intention to purchase Pacific Southwest Airlines. Alaska Airlines purchased
Horizon Air, a commuter airline. In January 1987, Presidential Airways agreed
> to a 10-year joint marketing agreement with Continental to begin providing
< scheduled passenger service as "Continental Express.” The consolidation that
began in 1979 has had a profound impact on the structure of the commercial
airline industry, and its impact will be felt for years to come.

Industry Concentration

During fiscal 1986, 7 mergers and a buy out of 10 smaller commuter airlines has

v occurred. These mergers have been approved despite the expressed fear that
: several of the mergers might limit competition at several large hub airports.
:y This was particularly evident in the Northwest/Republic and the Trans

World/Ozark mergers where the merging carriers were the two largest competitors
at the Minneapolis/St. Paul, Detroit, and St. Louis airports. What impact
these mergers will have on the flight schedules and fares at these three
airports 1s still in question. Additionally, the Continental/Eastern/People
. Express/Frontier mergers, in effect, have created the U.S.'s largest commercial

‘j- airline. The direc on that Texas Air Corporation takes will go a long way in
sy determining the future structure of the commercial airline industry. Will any

of the surviving carriers preserve the discount fare policy advocated by
People Express, or will the low-fare airline concept become a relic of the

A past? Additionally, given the industry's large debt structure, the question
s should be asked as to what would be the impact of the bankruptcy of ome of the
2 "mega-carriers,” both on the industry itself and on the traveling public?
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MAJOR'S 1986 TRAFFIC SHARE
PRE— AND POST MERGERS/ACQUISITIONS
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Whatever direction the industry takes, one thing is clear. Control of the
industry has become more concentrated in the hands of a few large carriers than
it was prior to deregulation. In fiscal 1986, the combined results of the "New
Big Four,” consisting of American, Continental/Eastern/New York Air/People
Express, Delta/Western, and United, accounted for 59.8 percent of total
industry traffic. This is nearly 6 percentage points higher than the combined
results that the original "Big Four™ carriers achleved in 1978. Although the
ground rules have changed in a deregulated environment, such heavy
concentration among a few large carriers has been critized, by some, as being
contrary to the original intent of the Airline Deregulation Act of 1978. The
consolidation witnessed over the past year could lead to either a less or a
more competitive industry. Hopefully, e commercial aviation industry of the

future will be even more vigorous and competitive than the one we are familiar
with today.
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FORECAST ASSUMPTIONS

The baseline forecasts of commercial air carrier traffic and activity over the
next 12 years anticipate that the industry will continue to be affected by the
dercgulation process at least into the next decade. While it is impossible to
foresee all the changes that will occur in the years ahead, it is highly
plausible that the consolidation phase begun in fiscal 1986 will continue over

the next several vyears. It is also highly probable that the number of post
deregulation low-cost, low—-fare carriers in existence today will continue to
decline. It is also possible that we may see the emergence of several new

low-cost airlines seeking to establish a market niche for themselves. Whether
the resultant route systems and service patterns available to the traveling
public will reflect a better balance of service in terms of trip frequencies
and fares than would have been the case prior to the industry consolidation of
1986 is open to question. It is believed, however, that the industry will
continue to experiment with innovative ways of developing travel markets
through the use of discount fares or other travel incentives. In addition,
commercial &ir carriers can also be expected to continue to expand their
present hubs and to develop new secondary hubs as well. However, this could
lead to capacity problems at many large U.S. air carrier airports, and this, in
turn, could significantly constrain the growth of air carrier traffic in the
future.

Retween 1978 and 1981, the price of jet fuel increased by over 153 percent,
rising to a peak in May 1981 of $1.052 in domestic markets and $1.168 in
international markets. Since that time, the trend in jet fuel prices has
generally been downward. Between May 1981 and August 1985, the price of
domestic jet fuel declined 25.8 percent to $0.781 per gallon; international
prices declined 29.3 percent to $0.82 per gallon. Between August 1985 and
January 1986, the price of jet fuel actually increased, up 4.0 percent
domestically to $0.813 per gallon and up 4.3 percent internationally to $0.813
per gallon. Over the following 8-months, however, the price of jet fuel
dropped sharply, reaching price levels last witnessed in early 1979.

At the end of fiscal 1986, U.S. air carriers were paying an average of $0.433
per gallon for domestic jet fuel and $0.494 for international jet fuel. The
domestic jet fuel price represented a decline of 46.7 percent from the price
paid in January 1986 and a decline of 59.0 percent from the peak price paid in

May 1981. The international price represented a decline of 42.5 percent from
the January 1986 price and a decline of 57.7 percent from the May 1981 peak
price. Declining fuel prices have had a direct impact on air carrier profits.

When jet fuel prices reached their peak in third quarter 1981, fuel costs
accounted for 31.2 percent of total air carrier operating expenses. In the
third quarter of fiscal 1986, fuel costs accounted for only 15.4 percent of
total operating costs and were expected to decline even further in the fourth
quarter. The decline in fuel costs in fiscal 1986 alone is estimated to have
reduced air carrier operating costs by over $2.2 billion.
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Jet fuel prices are expected to decline by 4.0 percent in 1987 and then to
increase by 13.0 percent in 1988 and 9.7 percent in 1969. However, even with
such increases, domestic jet fuel prices are not expected to exceed $1.00 a
gallon wuntil 1994, international jet fuel prices not until 1992. Over the
entire forecast period, domestic jet fuel prices are forecast to increase at an
average annual rate of 6.0 percent, from an average of $0.635 a gallon in 1986
to $1.279 a gallon in 1998. International jet fuel prices are forecast to
increase from $0.691 a gallon in 1986 to $1.392 in 1998.

Passenger Yields

Domestic passenger yields have declined by 13.4 percent over the past two
years, 8.9 percent in fiscal 1986. In “"real” terms (1967 dollars), yields
declined 18.1 percent over the last two years, 10.7 percent in fiscal 1986,
Although fare wars were still very much in evidence during the fourth quarter,
it 1is believed that the recent move toward industry consolidation, especially
in those markets where direct competition has been reduced or eliminated, will
result in an wupward movement in the fares offered to the traveling public.
This 1is not to say that discount fares will disappear, because they definitely
will not. Competition, or at least the fear of competition, will ensure that
discount fares will be available in most, if not all, markets. Moreover, it is
also believed that the changes in the fare structure will be of a more subtle
nature. There may be fewer seats offered at the lower end of the fare level.
Advance purchase requirements for discount fares may be lengthened. Yield
management can be expected to play a much larger role in determining the
overall fare level over the forecast period.
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This year's forecasts anticipate that domestic yields will increase by 3.0
percent in 1987 and 4.6 percent in 1988, and will average 3.9 percent annually
over the 12-year forecast period, increasing from 11.26 cents in fiscal 1986 to
17.77 cents 1in fiscal 1998. 1In "real” dollars, domestic passenger yields are
forecast to decline by only 1.4 percent over the forecast period, from 3.49
cents to 3.44 cents.

International passenger yields averaged 9.63 cents in fiscal 1986, an increase
of 2.7 percent over 1985. In "real” dollars, international yields increased
only slightly in 1986. International passenger yields are expected to increase
to 13.95 cents in 1998, an average annual increase of 3.1 percent. In “real”
terms, the international yield is forecast to decline by 9.4 percent over the
forecast period, from 2.98 cents in 1986 to 2.70 cents in 1998.

Passenger Trip Length

The average domestic passenger trip length, responding to industry fare wars,
increased by 5 miles in fiscal 1986. This is the first recorded increase since
1983, a period during which the average trip length declined from 770 miles in
1983 to 759 miles in both 1984 and 1985. This year's forecast assumes that the
domestic passenger trip 1length will continue its upward trend throughout the
entire forecast period, albeit at a pace somewhat less than the historical
long-term average established during the 1970's and early 1980's. However, it
should be kept 1in mind that there are likely to be large swings around the

trend line. The movement in any one year will be somewhat dependent upon the
discount fare policies adopted by the air carriers and the mix of business/
vacation travelers in that particular year. It 1is expected the average

domestic passenger trip length will increase by approximately 2 miles a year
through 1990 and by 3 miles a year thereafter. In 1998, the domestic passenger
trip length is expected to average 795 miles, up from 764 miles in 1986.

The 1international passenger trip length declined by 31 miles in fiscal 1986,
most of the decline occurring after April 1986 when terrorist activities
resulted in a down turn in passenger demand and resulted in U.S. international
carriers shifting capacity from European routes to domestic or other
international markets. However, the international trip length is expected to
increase at more than triple the pace forecast for the domestic trip length.
This 1is due, in part, to the expected increase in service on the recently
authorized Pacific routes. Over the 12-year forecast period, the
international passenger trip length is expected to increase from 2,605 miles in
1986 to 2,705 miles in 1998.
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- Average Alrcraft Size R
f‘ Deregulation, declining fuel prices, and the trend toward hub-and-spoke type
N route systems are, to some extent, responsible for the large increase in the ]
28 number of small narrowbody afrcraft in the U.S. air carrier fleet and the .
:: almost nonexistent domestic market for widebody aircraft. The continued -
< expansion of existent hubs and the rapid development of new hubs have also .
': increased the importance of higher frequencies and the demand for more \
) efficient aircraft with smaller seating capacities. As a result, the average
5 seating capacity of an aircraft utilized in domestic service has actually
V-, declined by half a seat since 1983. However, it is expected that the average
: aircraft size will grow throughout the forecast period, although at a rate
. somewhat less than the average long-term historical trend of three to four
f' gseats per year. The forecast assumes that the average seating capacity of ‘
2 alrcraft wutilized 1in domestic service will grow by only 1 seat a year through
b 1989 and will increase by 2 to 3 seats a year thereafter. In 1998, the average

s seating capacity of an aircraft 1in domestic service is expected to be 177
seats, up from 153 seats in fiscal 1986.
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The average seating capacity of aircraft utilized in international service was =

_ 290 seats in fiscal 1986, slightly smaller than the average aircraft seating :
’ capacity in 1985. It 1is expected that the average aircraft size of the o
! international fleet will increase at a somewhat faster rate than the domestic .
4 fleet, averaging 319 seats in 1998. Slower growth is also expected during the o
:‘ early years of the forecast period due to the increased number of orders for -
B the extended range B-767 aircraft which has been utilized successfully for the -

! last two years across the Atlantic. ‘.
- ~
- N
3 Load Factor p
3 In fiscal 1986, the domestic load factor declined 0.6 points to 60.3 percent, -

while the international load factor declined 6.6 points to 59.2 percent. Based -

S upon projected levels of capacity and traffic, the domestic load factor is -
$ expected to decline to 59.4 percent in 1987, to increase to 60.0 percent in .
(S 1987, and then to decline to 59.2 percent in 1989. Thereafter, the load factor ::
: 1s forecast to increase gradually, reaching a high of 63.1 percent in fiscal .
L 1998. International 1load factors are forecast to increase to 60.8 percent in =
1987 and then to increase gradually throughout the forecast period, reaching a 0

X high of 63.7 percent in 1998. -
A
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AIR CARRIER FORECASTS

Revenue Passenger Miles

U.S. commercial air carrier revenue passenger miles reached a total of 358.4
billion in fiscal 1986, 294.3 billion in domestic markets and 64.1 billion in
international markets. Domestic RPM's are forecast to increase by 5.8 percent
in 1987 and 6.1 percent in 1988. Over the next twelve years, domestic RPM's
are expected to increase at an average annual rate of 4.9 percent, reaching a
total of 520.1 billion in fiscal 1998.

The demand for international travel 1is expected to remain weak for at least
another year, due in part to unstable situations abroad and, in part, to a
continued weakening of the U.S. dollar relative to other foreign currencies.
However, the weak demand for European travel is offset somewhat by the expected
increase in travel to Pacific destinations. As such, Iinternational RPM's are
forecast to increase at an average annual rate of 5.0 percent over the forecast
period, to 115.2 billion in 1998.
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Passenger Enplanements

In fiscal 1986, u.sS. commercial air carriers enplaned 409.6 million
passengers. Of this total, 385.0 million were counted as domestic enplanements
and 24.6 million as international enplanements. Domestic enplanements are
expected to 1increase by 5.7 percent in 1987 and 5.9 percent in 1988, and to
average 4.5 percent annually throughout the forecast period. Domestic
enplanements are forecast to total 654.2 million in 1998.

International enplanements are forecast to increase by only 4.1 percent in
1987, due, in part, to the expected weak demand for European destinations.
However, demand 1is projected to pick up somewhat 1in 1988 and to average
4.7 percent annual growth over the entire forecast period. International
enplarements are expected to total 42.6 million by the year 1998.
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Alr Carrier Fleet

Aircraft manufacturers delivered a total of 338 large jet aircraft in fiscal
1986. Of this total, 247 or 73.1 percent were two—engine narrowbody aircraft.
Also during this same time period, a total of 676 orders were placed with
aircraft manufacturers for large jet aircraft (larger than 60 seats). Of this
total, 519 or 76.8 percent were for two—engine narrowbody aircraft. As of
September 30, 1986, aircraft manufacturers had a total backlog of 1,151
aircraft on order. A total of 913 or 79.3 percent of the backlog was for
two-engine narrowbody aircraft.

Based wupon the backlog of alrcraft orders and the projections of air carrier
traffic, seat capacity, and load factor, the U.S. commercial air carrier fleet
is projected to increase from a total of 3,168 large jet aircraft in 1986 to a
total of 4,159 aircraft in 1998, an average annual increase of 2.3 percent.
This amounts to the delivery of almost 200 aircraft annually and results in the
net addition of approximately 73 aircraft to the U.S. fleet each year. By far
the fastest growth occurs 1n two-engine narrowbody alrcraft category (B-737,
B-757, MD-80, and F-28), which 1is expected to grow by an average of 107
aircraft annually. In 1998, two-engine narrowbody ailrcraft are expected to
total 2,517 wunits and to account for 60.5 percent of the total fleet, up from
39.1 percent in 1986. This trend reflects the fact that the prospect for
continued expansion and development of hub airports increases the importance
of higher frequencies and the demand for aircraft with smaller capacities.
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~_-:_ The number of three-engine narrowbody aircraft (B-727), the mainstay of the air
NG carrier jet fleet during the 1970's and early 1980's, is expected to decline
o from 1,195 aircraft 1in 1986 to only 480 aircraft in 1998. The number of
:.» four-engine narrowbody aircraft (DC-8 and BA-146), and three-:2ngine widebody
d aircraft (DC-10 and L-1011) is also expected to decline in absolute figures
i over the forecast period.
-l': Widebody aircraft, which accounted for only 17.8 percent of the fleet in 1986,
7y are expected to account for 24.9 percent of the U.S. air carrier large jet
o fleet in 1998. Two-engine widebody aircraft (A-300, A-310, and B-767), the
. fastest growing of the widebody groupings, are expected to increase by an
b2 average of almost 36 aircraft annually.
i
Y
kR
P,
ey
>
T
LN
27
.
:'$ 43
[}

> et
T IR oo
A alll

B S P P T W L AT I
. f“ﬁ:-¢¢‘lx Bt ST .'_



__ﬂ .“'w:_:m_:__M:.._”_::U:.._T T//ﬂ% 5

| S HERIIIN N\ 2 oo
m A IIITTIITHTTOESY < - ]
_ - IS i

A I N ENNHS NN

o4

m .‘?»—ENG NB

VL1 s—enc we

10}
| ; ; _ _ . _ : gy >
n o I SRS N jx 2
4 . . ! X : ; - , m ]
Ll R IO & i D
= X . . . . . ‘ id 2l
14 . . . -
e~ ¢ IS < =4
G T N o> L 2
cm 200 IS 6 > h
A S SN L A S S o
mm S 909 RTINS < n
= L 4ogy o x
bW : ;
SO T © 3 g 3
D O e L L S S S S S S S J <
o w : : < T IR N\ M P »”
= _ : . . _ . ! _ n
x ! X X e ’ ; : ; 7 )
L L *-E R IHHTITHIT N % > = " m
4T Rt S S S S SO S 3 5 82
Se - R IIIIIIINER = 2 2«
03 o oo L el o 2 + 3o
o 32 zZ0 o MEBRERSR 181 FHINAIN (S L
. 00 0. : : _ . _ :
W oz oZi R I N ¢
S " R VR Co N <
_. 0 v ¥ .
S b & T NN
, / E_ _” R I
N1 B I S
A S S S G S S S
O @] Q @) O @] O O @] O O
O O O @] O O Q O O O
O ) O 19} O n O 0 O N
n <+ <+ M M N N s Y
LYHOHIY 40 Y3IANNN
Ca el a [ AL R R N A » e . P » Al R, N by h|~|N-n W
- ‘-.l !ol.\" lF!t <, hu\-..-.\-\-n\-\ s fvl'- v Y% ﬂ‘l\h‘l p \Q.A ......... ‘, .o \h. b \h-



dal el il Sadk B Gl Sl el ek ol Sud galh Sad Sk Sad aidh Ak siel Sl gofl Gl Sl el W T W
2t nm ek i hel Sal Bed 2l Bk S8 S8 08 S0d $.0 Saf Sof Aok Gl b Bl b Sal Balk dad ol il Sl Sal-Sad Sok Aol iuh ol Ind i Sl Sl el el Sl Gk A

Airborne Hours

U.S. commercial air carriers flew over 8.5 million hours in fiscal 1986, an
increase of 10.3 percent over 1985. Two aircraft categories accounted for the
majority of these airborne hours; two-engine narrowbody aircraft for 40.9
percent and three—-engine narrowbody aircraft for 34.6 percent. In 1998, the
number of airborne hours is forecast to increase to 12.3 million, an average
annual increase of 3.1 percent. Much of this growth is expected to occur prior
to 1990, reflecting increased hubbing activity at large and medium hub
airports. The number of air carrier airborne hours is forecast to increase by
5.9 percent .n 1987, 4.8 perceat in 1988, and 3.6 percent in 1989.

Two—engine narrowbody aircraft are expected to account for 59.0 percent of
total airborne hours in 1998, increasing at an annual rate of 6.3 percent over
the 1l2-year forecast period. Airborne hours by two-engine widebody aircraft
are expected to grow at an annual rate of 14.4 percent over the same time
period. The two—engine widebody aircraft are expected to account for 15.5
percent of total airborne hours in 1998, up from only 4.4 percent in 1986. The
number of airborne hours flown by three-engine narrowbody aircraft is expected
to decline by 56.9 percent between 1986 and 1998.
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Chapter IV

Regionals/Commuters

The repgional/commuter airline industry, for the purpose of this forecast, is

defined to be those air carriers which provide regularly scheduled passenger
service and whose fleets are composed predominantly of aircraft having 60 seats
or less. In September 1986, there were approximately 150 regional/commuter
airlines reportivng tratfic data to RSPA. The FAA historical data base includes
activity tor  4il regionals/commuters operating in the 48 contiguous states,
Hawaii, tuert. Riceo, and the .8, Virgin Islands. Excluded from the data base
Is activity in Alaska, other U.S. territories, and foreign territories.
Additionaliv, the  regicrnalscommuter traffic statistics include duplicated data
for selected ;evators  included  in the air carrier traffic statistics. The
duplication I« ror  those air carriers operating both large jets and commuter
tvpe alrorart fsee tecboical notes on page 123 for Table 6 and Table 12).

REVIEW OF 1986

Two vye.rs ago, fiscal 1985, the regional/commuter airline industry was in a
period of transition, giving rise to the emergence of a number of new factors
which would determine the industry composition over the current forecast
horizon. These factors included a stabilization in the number of markets
served by the large jet operators, a continued decline in the number of
regional/commuter operators, and a proliferation of code-sharing agreements
with large commercial air carriers.

The effects of the continued growth in code-sharing agreements that occurred
during 1986 remain to be seen, and a new, more significant factor has emerged
to capture the attention of industry analysts. This new factor is equity
interest in or outright ownership of regional airlines by the large major
airlines--the next step beyond code-sharing agreements. As the period of
transition continues, equity interest in regional/commuter airlines underscores
the importance of a good feeder system for a major air carrier operator. While
code-sharing agreements represent tacit recognition of the industry as an
essential component of the total commercial air transportation network/system,
the emergence of equity interest 1n, or ownership of, a regional by a major
formalizes this recognition.
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whatever result the current industry trends may vyield, the carriers that

survive are likely to be the larger and more stable airlines, closely
inteprated with major partners.

In frfiscal 1986, the regionals/commuters traffic yrew at a pace only slightly
less than the larger commercial air carriers. Total revenue passenger
enplanements increased by 7.0 percent to 26.1 million, while revenue passenger
miles (RPM's)increased by 9.4 percent to just under 4.2 billion. For the 48
states, enplanements increased by 6.4 percent, and RPM's increased by 9.4
percent. Traffic in Hawaii, Puerto Rico, and the U.S5. Virgin Islands markets
also registered significant gains in 1986. Passenger enplanements increased by
12.0 percent and RPM's increased by 8.7 percent. This relatively high rate of
growth reflects a recovery from the decline in traffic in 1985 resulting from
the cessation of operations by Prinair in June 1985.

Although not included 1in the historical data base, traffic in Alaska and
foreign territories accounted for approximately 3.4 percent of total regional/
conmmuter activity in fiscal 1936. Passenger enplanements in Alaska and foreign
territories totaled just wunder 920,000 in 1986, down 1.4 percent from 1985,
The decline is attributable to a 4.4 percent drop in traffic in Alaska, while
other U.S. territories and foreign territory traffic increased by 4.8 percent.

INDUSTRY COMPOSITION

The regional/commuter airline industry developed and grew in an unregulated
environment. Given the freedom of entry and exit from the marketplace, there
were at one time or another, almost 600 different carriers which reported
commuter passenger traffic to Civil Aeronautics Board and RSPA between 1970 and
1986. The growth of the industry can be attributed in large part to the role
it plays as a feeder of traffic to the larger commercial airlines. The
significance of this role is reflected in the growing number of markets served
by commuters and in the increasing size and sophistication of aircraft operated
by these airlines.

Although a large number of small carriers has cperated as commuters and the
most that ever operated during a single year was about 250, there is a much
greater degree of industry stability than is readily apparent. Historically,
the 1industry has always been dominated by a relatively small number of
carriers, most of which have been in operation for many years.

As of September 1986, approximately 150 regional/commuter airlines were
reporting to RSPA, compared with the high of about 250 in 1981. While the
number of carriers has declined, the average size of today's regional/commuter
has grown considerably since deregulation. The growth in size is evidenced by
the fact that the average number of passenger enplanements per carricr grew
from just over 30,000 in 1970, to over 48,000 in 1978 (6 percent average annual
growth), but leaped dramatically to 180,000 by 1986 - an average annual growth
of 18.0 percent. This trend toward industry concentration and increased size
is expected to continue through the forecast period.
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Prior to deregulation, the most significant factor underlying the growth of the
commuter industry was the conversion to large turbojet aircraft by the large

commercial carriers. The cost of operating large turbojet aircraft was such
that traffic at smaller communities proved insufficient to justify continued
regular scheduled service. Airline deregulation accelerated this process as

the larger certificated air carriers abandoned many of these smaller markets to
concentrate on higher density and long-haul markets — markets to which the
large jet aircraft were best suited.

While replacement service may continue to offer some residual growth potential,
it probably peaked in 1981 with future growth expected to come from the
development of existing markets. This is evidence by the fact that the number
of operators has declined continuously since 1981 due to mergers, acquisitions,
and bankruptcies.

IMPLICATIONS FOR THE FUTURE

Replacement service has probably ceased to be a significant driving growth
factor, although not necessarily eliminating the development of new city-pair
combinations. Thus, the previously sustained double digit growth rates will be
the exception rather than the rule for the regional/commuter industry.
Individual carriers or groups of carriers may continue to grow rapidly, but the
industry growth rate will moderate-—though remaining significantly above that
of the large jet operators. This implies increased internal industry
competition spurred by, and/or augmented by, the development of new hubs - with
regional feeds, through code-sharing agreements, to help assure their success.

The result of increased competition will be the continuation of the industry
consolidation process which began in 1982. With increased consolidation will
come increased size of the industry's already dominant carriers. As the
consolidation process runs its course, we will continue to see the smaller,
weaker commuters either cease operating or be acquired by their dominant
regional competitors. Increased size and mutually beneficial partnerships,
through code-sharing and/or equity ownership with major operators should
enhance the competitive positions of the successful regional operators, and
provide greater access to the large financial markets necessary for equipment
acquisitions needed to meet the needs of the markets they serve.
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44 CODE-SHARING AGREEMENTS
_. hy
:. :
L}
S AIR CARRIER DESIGNATED
« PROGRAM NAME COMMUTER CARRIER HUBS SERVED
~ 1. AMERICAN Eagle Air Midwest Nashville ‘
;, AVAir Charlotte ;
) Washington
. Chaparral Dallas/Ft. Worth 4
4 Command Boston d
:{ New York ‘
s3 Executive Air Charter San Juan ‘
<+ Metro Dallas/Ft. Worth {
Metro Express II Dallas/Ft. Worth A
b Simmons Chicago
'{ Wings West San Francisco y
n Los Angeles
.
Ny
2. CONTINENTAL Commuter Air New Orleans New Orleans
‘ Gull Miami
b Rocky Mountain Denver
.~ Royale Houston
- Trans Colorado Denver
- Mid Pacific Honolulu
;1 3. DELTA Connection Atlantic Southeast Atlanta
. Memphis
L Business Express Boston
o New York
i Comair Cincinnati
b Rio Dallas/Ft. Worth
S 4. EASTERN Express Air Midwest Kansas City
52 Atlantis Atlanta
Py Charlotte
~ Bar Harbor Boston
i Miami \
- Metro Atlanta
e Precision Boston
-
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: Air Carrier/Commuter Airlines
~
Code-Sharing A ts (Continued)
) g Ag
N
2
Ta
Sk}
M
[}
. AIR CARRIER DESIGNATED
. 3 PROGRAM NAME COMMUTER CARRIER HUBS SERVED
A 5. MIDWAY Connection Chicago Air Chicago
iaﬁ Iowa Airways Chicago
j} 6. NEW YORK AIR Connection Colgan Washington Dulles
.. Gull Air Boston
. New York
-
%:
i 7. NORTHWEST Airlink Big Sky Billings
- Helena
> Fischer Brothers Detroit
- Mesaba Minneapolis/St. Paul
N 8. OZARK Air Midwest St. Louis
.{
:ﬁ 9. PAN AM Express Ransome Washington
11 New York
‘
18
1N
A 10. PEOPLE Express Britt Chicago
fﬂ PBA Newark/Florida
. 11. Presidential Caribbean Express Miami
L)
12. PIEDMONT Commuter Britt Dayton
s Brockway Syracuse .
W Henson Baltimore K
N Jetstream Baltimore .
N 4
: Dayton p
CCAIR Charlotte r
7
’
‘ ]
- 13. RepubLink (REPUBLIC) Republic Express Meuphis :
) Simmons Detroit
Minneapolis/St. Paul i
.
of
X
Ry ¢
P *
. 53
"] o
s v TR I eV el P At A R S AL L PP AN TP, bd - I_..’ DAL S R VTR N
h Tw: %f; \#; AP I N ?fﬁfyf" .y :::::':*\{:4 e R SN e,
‘~“k“.'ﬂ"‘"."h"k NOLCX M et A .'f;fi.'«. -t“t.i' ADA NN ‘ \ f !



vy AIR CARRIER
o PROGRAM NAME
Tt 14. TRANS WORLD Express

o 15. UNITED

16. ALLEGHENY Commuter
(U.S.AIR)
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DESIGNATED

COMMUTER CARRIER

Resort Ailr
Resort Commuter

Alr Wisconsin*
Aspen

Horizon Air*
Westair

Air Kentucky
Chautauqua
Crown
Pennsylvania
Pocono

Southern Jersey
Suburban

Sky West

e Air Carrier/Commuter Airlines
Code-Sharing Agreements (Continued)

HUBS SERVED

St. Louis
Los Angeles

Chicago

Denver
Seattle/Portland
San Francisco

Louisville
Indianapolis
Orlando
Pittsburgh
Pittsburgh
Pittsburgh
Philadelphia
Philadelphia
Pittsburgh
Philadelphia

Salt Lake City

* Carrier operates both large jet and small commuter aircraft.
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How far the consolidation process will go is open to conjecture. Numerous
opinions by industry experts exist as to the number of carriers that will be in
existence at various points in time. Certainly, it is believed that there will
be substantially fewer regionals/commuters at the end of this forecast report's
time horizon than exist today. One estimate 1s that the industry will be
composed of 50 to 60 very large regional carriers. However, the industry has
been dominated by the top 50 carriers for a number of years, accounting for
over 80 percent of industry traffic. Given recent trends, the total number of
commuter/regional airlines will probably decline to fewer than 100 within the
time frame of the current forecasts-—with as few as 15 to 20 very large
regionals accounting for more than 80 percent of total industry traffic.

FORECAST ASSUMPTIONS

It 1is expected that the average number of seats per aircraft, the number of
aircraft, the number of city-pairs served, and the average passenger trip
length will increase over the forecast period. However, it is assumed that the
regionals/commuters will continue to serve primarily those markets under 200
miles where they are now concentrated. Future industry growth is expected to

come from increased demand placed on a stable, mature commuter airline
industry.

REGIONALS/COMMUTERS FORECASTS

Revenue Passenger Miles

Revenue passenger miles are expected to total 10.9 billion in 1998. Passenger
miles are projected to increase 10.5 percent in 1987 and 10.2 percent in 1988,
and to average 8.3 percent over the 12-year forecast period. In the 48
contiguous states, revenue passenger miles are forecast to total 10.3 billion
in 1998, 1increasing by 11.2 percent in 1987 and 10.3 percent in 1988 and
averaging 8.5 percent between 1986 and 1998. Traffic in Hawaii, Puerto Rico,
and the U.S. Virgin Islands is forecast to increase by 9.0 percent in 1987 and
8.2 percent in 1988, and to average 6.7 percent over the entire forecast
period, totaling 584.1 million passenger miles in 1998.
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0
e ' Passenger Enplanements
T.,)..., Passenger enplanements are forecast to reach 56.9 million in 1998, more than
-s“ double the 1986 enplanements. Overall, passenger enplanements are expected to
:\-f increase by 8.4 percent in 1987 and 7.4 percent in 1988, and to average 6.7
! percent over the forecast period. In the 48 states, passenger enplanements are
,:;. projected to increase 9.0 percent in 1987 and 7.1 percent in 1988, and to

average 6.7 percent between 1986 and 1998, totaling 51 million in 1998.
brrec Passenger enplanements in Hawaii, Puerto Rico, and the U.S. Virgin Islands are
expected to total 5.9 million in 1998, growing by 3.6 percent in 1987 and 10.3
percent in 1988, and averaging 6.4 percent over the l2-year forecast period.
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Commuter Fleet

The growth of the regional/commuter airline industry is also reflected in the
growth and changing composition of the commuter aircraft fleet. During 1986,
the fleet declined Jjust under 1 percent. However, more significant than the
marginal decline 1in total fleet size was the change in composition. While the
number of aircraft 1in the "less than 15 seats” and "greater than 40 seats”
categories declined in absolute unumbers, this decline was almost completely
covered by growth in the "15 to 19 seats” and "20 to 40 seats” aircraft. This
change 1s probably the result of the cessation of operations by many smaller
commuters and the conversion by the larger carriers to new, faster aircraft
better suited for the markets served through the growing feeder/code-sharing
agreements with the large jet operators. Over the forecast period, the fleet
is projected to grow at an average annual rate of 3.2 percent through 1998,
increasing from 1,538 in 1986 to 2,087 in 1998.

In 1980, aircraft with less than 15 seats accounted for 60.9 percent of the
total commuter fleet. By 1986, this category's share of the total fleet had
declined to just under 37 percent. This downward trend is expected to continue
thronghont  the forecast period. The number of aircraft in the "less than 15
seats” category is expected to decline by 67 percent between 1986 and 1998, and
to account for just under 9 percent of the total fleet in 1998.
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\;j The "15-19 seats" category represents the largest portion of the fleet,
AN increasing from 25.8 percent in 1980 to 40 percent in 1986. While this
. category will continue to account for the largest portion of the fleet

throughout the forecast period, its relative share of the total fleet will
decline to just under 34 percent in 1998.

T
Lo The largest growth in the regional/commuter fleet will be in the "20-40 seats”
,:}: and the T“greater than 40 seats” categories. In 1980, these categories

accounted for only 7.1 and 6.1 percent of the total fleet, respectively. By
1986, the "20-40 seats” category had increased to 13.0 percent and the "greater

i than 40 seats™ category to 10.3 percent. By 1998, these two categories are

AU expected to account for over 57 percent of the total fleet, 31.7 percent in the
TN "20-40 seats"” category and 25.5 percent in the “greater than 40 seats”
- category. During the forecast period, aircraft in the "20-40 seats" category
are expected to increase from 200 aircraft in 1986 to 662 in 1998, an average

annual increase of 10.5 percent. Aircraft in the "greater than 40 seats”

category are expected to increase from 159 aircraft in 1986 to 532 in 1998, an
average annual growth of 10.6 percent. This trend toward larger aircraft will

o increase the average seating capacity per aircraft from 20.4 seats in 1986 to
o 28.8 seats in 1998.
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Chapter V
General Aviation

The general aviation industry is undergoing deep and broad structural changes.
These changes indicate that the long~term growth of the active fleet and
activity will be slowing. For the past eight years, general aviation shipments
have continuously declined from a peak of 17,811 units in 1978 to 2,029 in
1985, The major independent manufacturers have been taken over by
conglomerates, and Cessna and Piper have suspended production of most of their
piston—-engine aircraft. For the foreseeable future, the large general aviation
manufacturers will focus on the production of turbine powered aircraft.
Further, a majority of the companies have significantly reduced their work
forces and have consolidated plants. The decline in aircraft sales is
complemented by decreasing numbers of student and private pilots. Between 1980
and 1985, the number of student pilots declined from 210,200 to 146,652, and
the number of private pilots declined from 343,300 to 311,086. Foreign
competition both here and abroad has also created problems for the U.S.
manufacturers. Foreign producers are making inroads into domestic markets,
while exports have been experiencing a protracted period of decline. Exports
fell from 3,995 1in 1979 to 354 in 1985, a yearly rate of decline close to 33
percent. Ultimately, the shrinking stock of pilots and the slowing in the
expansion of the general aviation fleet will reduce the rate of growth of
activity at FAA facilities.

General aviation has not responded to the current economic recovery, which has
been one of the most robust of the postwar period. Historically, the economic
cycle of the general aviation industry has closely paralleled that of the
national economy. The theories about the reasons for the decline in sales and
pilots are diverse. Some cite high aircraft prices and the availability of low
cost alternatives such as wultralights. Others say that high operating costs
and 1interest rates have been responsible for depressing the industry. Still
others say that the changes in the tax laws and high product liability costs
are responsible. And there are some who feel that the overvalued dollar
severely depressed the export market. To be sure, each one of these factors
has had some effect. Numerous studies that have been conducted by the Office
of Aviation Policy and Plans, by universities, and by the industry have shown
that many of the economic factors cited above have outweighed the positive
effects of a growing economy.
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Although the economics of the 1industry is important in affecting people's
choices, we cannot overlook the fact that we may also be experiencing a
fundamental change in the tastes and preferences of the population. This
effect, 1in the long-run, could be more destabilizing and have a larger adverse
impact on general aviation than the negative economic factors that have plagued
the industry for the past eight years. Changing tastes could upset the
fundamental economic equations that have held for many years for the industry.
If this phenomenon has occurred, then falling prices, operating costs, and real
interest rates, accompanied by economic growth, may not be sufficient to revive
the market. As a nation becomes wealthier, households can afford to pay the
higher prices of specialized items, and a proliferation of varieties generally
takes place. This intensifies the competition in specific types of markets.
During the recent strong economic recovery, the demand for recreational flying
in conventional aircraft has been rapidly declining, while the demand for
relatively expensive cars, homes, and boats has been expanding. This lost
market may be difficult to recover even if the economic forces shift in favor
of aviation.
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Fleet Composition and Aircraft Shipments

As of January 1, 1986, the general aviation fleet consisted of 210,655
aircraft, down approximately 5 percent from 1985. For the period 1980 through
1986, the fleet remained relatively constant, growing at an annual rate of only
.01 percent. In 1986, the single engine and multi-engine piston fleets were
down 4.4 percent and 6.7 percent, respectively. From 1980 through 1986, the
single engine piston fleet declined from 168,400 to 164,400, and multi-engine
piston aircraft dropped from 25,100 to 23,880, For the same period, the
turbine powered fleet 1increased from 6,200 to 9,800, a yearly rate of growth
close to B8 percent. Also during this period, the rotorcraft fleet grew at an
annual rate of 2 percent, increasing from 5,800 to 6,400.
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Shipments of general aviation aircraft (excluding helicopters, balloons,
dirigibles, and gliders) declined approximately 26 percent in 1986. Single
engine and wmulti-engine plston aircraft deliveries fell 28 percent and
29 percent, respectively. Shipments ¢f turboprop aircraft decreased
<2 percent, while turbojet aircraft deliveries declined 16 percent.
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Total general aviation hours flown in fiscal 1986 were 33.8 million, down
6.6 percent from fiscal 1985. Single engine piston aircraft accounted for
66.0 percent of all hours flown, multi-engine piston aircraft for 14.0 percent,
turbine powered aircraft for 11.0 percent, and rotorcraft for 7.1 percent. The
single engine piston aircraft hours flown declined 4.3 percent in 1986, while
turbine powered aircraft hours declined 13.6 percent, and rotorcraft hours
increased 4.3 percent. During the period 1980 through 1986, total hours flown i

declined at an annual rate of 3.4 percent, single engine piston aircraft hours
flown declined at a rate of 4.l percent, turbine powered aircraft hours grew at
a 1.9 percent rate, and rotorcraft hours flown declined at a rate of 1.9 per-
cent.

o e A g

In calendar 1985, personal and instructional use accounted for 37 percent of
all hours flown, and business and executive use for 31 percent. In 1970,
personal and instructional wuse accounted for over 50 percent of all hours
flown, and business and executive for only 28 percent. Between 1970 and 1985,
the wuse of general aviation for business grew at a 2.5 percent annual rate,

while personal and 1instructional use declined at a rate of approximately
1l percent a year.

Pilot Population

The declining numbers of student and private pilots provide further evidence of
general aviation's changing characteristics. As of January 1, 1986, the total
pilot population was 709,540, down 1.8 percent from 1985. The current level is
14 percent below the maximum pilot population of 827,071 reached in 198l. For
the period 1980 through 1986, the total active pilot population declined at a
yearly rate of 2.3 percent. In 1986, private and student pilots were both down
from 1985. Private pilots declined 2.8 percent, and student pilots fell
2.3 percent. From 1980 through 1986, student pilots dropped from 210,180 to
146,652, a yearly rate of decline of 5.8 percent. Private pilots fell from
343,276 to 311,086, a vearly rate of decline of l.6 percent.

DISCUSSION OF STRUCTURAL CHANGES

4 4

An indication that fundamental changes have taken place in the industry is the

[

:}: failure of aircraft shipments to respond to an expanding economy. During
XS previous economic <cycles, changes 1in the general aviation industry have
-:: generally paralleled changes in business activity. Empirical results have
py shown that on the average a 1 percent Increase in GNP, adjusted for price

changes, will increase general aviatfon unit shipments by abcut 4.2 percent.

-
’ Lt ’
his

However, since the long, precipitous decline of aircraft shipments began in
1979, this expected result has not occurred. For example, in 1979 real GNP
increased 2.8 percent, and shipments declined 4.3 percent. Again in 1981, real
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GNP 1increased 2.6 percent, while shipments declined 21 percent. In 1983, which
was an especially good year for the economy, GNP increased 3.4 percent and unit
shipments fell 37 percent. In 1984, deliveries dropped 10 percent, while
aggregate output of the economy increased an impressive 6.8 percent; and, in
1985 sales fell 17 percent, while GNP rose 2.7 percent. Although 1986 has
shown strong growth, shipments continue to fall below 1985 levels. This
relatively long run of declining production and increasing real GNP implies
that other variables are outweighing the positive effects of income growth. It
would not be expected that this persistent pattern would be due to chance
aloue. Factors such as the availability of low cost alternatives for
recreational flying, changes in tastes and preferences, declining student and
private pilots, rapidly rising prices and operating costs of conventional
aircraft, and continued high real interest rates may all be contributing to the
downturn. In the following sections, trends in the major economic forces
affecting aircraft sales, exports, and pilots are presented along with an
analysis of aircraft prices.

Single Engine Piston Aircraft

During the 1970's, single engine piston aircraft shipments increased at a
steady rate, peaking in 1978 at 14,398 units. From 1978 through 1985,
shipments continuously fell to 2,029, a yearly rate of decline of 27 percent.
During this period of declining shipments, single engine piston aircraft prices
increased at a yearly rate close to 11 percent. Real prices grew 5 percent a
year, which 1is also substantial. The largest price increases occurred from
1980 through 1984. Prices during this period increased about 14 percent a
yvear. Prices in 1985 increased 4 percent over 1984, and prices in 1986
increased approximately 7 percent. Operating and maintenance costs,
particularly operati.g costs, have also been rising faster than the rate of
inflation. From 1979 through 1983, fuel prices significantly increased due to
the run wup in OPEC oil prices in 1979. However, since 1984 prices have begun
to decline, but at a relatively slow rate. The failure of general aviation
gasoline and jet fuel prices to decline as rapidly as oil prices and :%e prices
paid by commercial air carriers for jet fuel could be due to the desire of
fixed base operators to maintain income levels in a shrinking market. Revenue
from gasoline markups 1is generally used to pay for other services provided by
the fixed base operator. When the amount of fuel sold decreases, the markup
per gallon has to increase to pay these other costs.

Multi-Engine Piston Aircraft

Shipments of multi-engine piston aircraft have followed a pattern similar to
those of single engine piston aircraft. Shipments were strong throughout the
1970's, peaking in 1979 at 2,843 units. The average number of units shipped
between 197C and 1979 was 2,020. 1In 1985, only 193 aircraft were shipped, a
decline of 93 percent from the peak in 1979. During the period of declining

shipments, annual price increases were over 10 percent. Prices, adjusted for
inflation, increased at a rate closc to 5 percent. The growth of operating and
66
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maintenance costs during the 1970's and 1980's was also significant. For the
period 1970 through 1986, operating and maintenance costs increased at a yearly
rate of 8.3 percent; real costs increased at an annual rate of about 3 per-
cent. The relative importance of operating costs and maintenance costs can be
discerned by calculating independent growth rates for these two series. For
the period 1970 through 1986, maintenance costs increased at a yearly rate of
6.5 percent, while operating costs, which are predominantly fuel costs,
increased at a yearly rate of 9.4 percent. Clearly, the large increases in
operating and maintenance costs are attributable to fuel price changes.

Turboprop Aircraft

The piston market has not been the only segment of general aviation that has
been experlencing a protracted recessionary period. The demand for the larger,
more sophisticated aircraft by business, which was expected to be strong
throughout the 1980's, has been relatively weak for the past 6 years. The
expectations for sustained strong growth were formed during the 1970's when
shipments of turboprop aircraft were expanding at an exceptional rate. In
1971, 89 turboprop units were shipped. Shipments continued increasing
throughout the 1970's, reaching a maximum of 918 units in 198l1. The average
yearly growth rate of shipments during this period was 26 percent. The rapid
decline of shipments began in 1982. ©Deliveries reached a level of only 321
units 1in 1984, approximately equal to the number of units shipped in 1976.
Between 1979 and 1986, prices accelerated, increasing at an annual rate of
8 percent. Real prices Increased at a 3 percent yearly rate. Operating and
maintenance «costs also showed large increases during the latter part of the
197G's and early 1980°'s.

Turbo jet Aircraft

Shipments of turbojet aircraft were 47 in 1971, reached a maximum of 389 in
1981, and then fell to 145 in 1985. This pattern is similar to that for the
turboprop alrcraft, rapidly increasing shipments during the 1970's, followed by
a steep decline in the 1980's. During the growth period, shipments were
increasing at an annual rate of over 24 percent. During the period of decline,
shipments fell at an annual rate of approximately 22 percent. From 1979
through 1986, prices increased at a yearly rate of 8.7 percent, while real
prices 1increased at a rate of 3.0 percent. Operating and maintenance cost
movements paralleled those of the other aircraft previously discussed,
increasing during the latter part of the 1970's and early 1980's, and then
declining during the past three years, but not as fast as the decline in crude
oil prices.

Exgorts

Foreign sales have also weakened during the past several years. Exports
dropped from 3,995 units 1in 1979 to 354 in 1985, a yearly rate of decline of
approximately 33 percent. Further, net billings from exports declined from
$756.4 million in 1980 to $230 million in 1985. Recent analyses have shown
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that prices of aircraft, the exchange rate, and world gross national product

explain a large percentage of the variability in exports. 1In addition, the
analyses indicated that relatively small increases in prices and the exchange
rate will have a large negative impact on the foreign market.

Aircraft Price Analyses

v . .
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Numerous studies during the past few years have shown that accelerating
aircraft prices and operating and maintenance costs during the latter part of
the 1970's and throughout the 1980's have had a dampening effect on domestic
and international sales. Insights have been made into the reasons for the
continued high operating costs. It was pointed out earlier that fuel prices
have not declined as quickly as crude oil prices because of the desire of fixed
base cperators to maintain income levels in a shrinking market. In analyzing
the underlying causes of price increases, however, inferences could only be
made from a very limited data base. Data on the costs of aircraft production
are unavailable. A breakdown of the costs of production over a relatively long
time period 1is essential for isolating the factors that have been responsible
for the recent escalation of prices.

To determine 1if rising labor costs have been responsible for price increases,
the growth rate of wage rates of fabricated metal workers were compared to the
growth rate of prices for the period 1972 through 1986. Prior to the period of
accelerating prices, wages and prices were highly correlated. Further, prices
were increasing at a slower rate then wages. In general, a 1 percent increase
in the wage rate resulted in a price increase of less then 1 percent. These
results imply that during this period productivity in the industry was
increasing. When aircraft prices began to accelerate, wage rates also
continued to increase, but at a much slower rate. The reversal of the growth
rates of wages and prices suggests that factors such as rising product

liability costs, increasing avionics costs, declining productivity, and
industry pricing policies may be responsible for the recent escalation of
prices. For example, between 1972 and 1977, single engine piston aircraft

prices increased at a yearly rate of 7.6 percent, while wages increased at a
vearly rate of 9.1 percent. During the period 1977 through 1986, prices grew
at a yearly rate of 10.1 percent, while wages grew at an annual rate of only
6.0 percent.

To assess the relationship between aircraft and avionics prices, time series of
prices for 4 types of equipment and general aviation aircraft were compared.
Between 1974 and 1979, avicnics prices generally increased at slower rates then
aircraft prices. However, during the 1980's, avionics prices have been
increasing at relatively faster rates. For example, for the period 1974
through 1979 geveral aviation aircraft prices increased at an average annual
rate of 9.7 percent, while VHF navigation equipment prices increase at a
1.9 percent rate. Between 1979 and 1986, aircraft prices increased at a yearly
rate of 10.7 percent, while VHF navigation equipment prices increased at an
annual rate of 15.3 percent.
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AIRCRAFT PRICES !

WAGE RATES

AVERAGE YEARLY GROWTH RATES

Alrcraft Type

Single Engine Piston Aircraft
Prices
Wage Rates

Multi-Engine Piston Aircraft
Prices
Wage Rates

Turboprop Aircraft
Prices
Wage Rates

Turbo jet Aircraft
Prices
Wage Rates

Yearly Growth Rates

(Percent)
1972-1977 1977-1986
7.6 10.1
9.1 6.0
1972-1979 1979-1986
8.2 10.7
8.6 5.4
1972-1980 1980-1986
5.2 7.8
9.2 4.4
1972-1979 1979-1986
7.6 8.7
8.9 5.4

AIRCRAFT AND AVIONICS PRICES
AVERAGE YEARLY GROWTH RATES

Aircraft and Avionics

General Aviation Aircraft Prices
VHF Navigation Equipment Prices

VHF Communications Equipment Prices
Transponder Prices

Distance Measuring Equipment Prices

Yearly Growth Rates
(Percent)

1974-1979 1979-1986

9.7 10.7
1.9 15.3
1.0 15.1
9.2 11.2
2.2 10.4




Pilot Trends

The continuing decline in the numbers of student and private pilots provides
turther evidence that structural changes are occurring in general aviation.
M. These trends will also contribute to the slowing of activity at FAA

:L: “acilities. For the period 1979 through 1985, student pilots fell from 210,000
o~ ©> 146,700, a decline of 6 percent a year. During the 1960's and 1970's, the
ﬂ:: wamber  of student pilots generally followed changes in economic activity. This
W, pattern, however, has not occurred in the 1980's. Perjods of robust economic
' ) srowth have not been accompanied by a resurgence of pilot training. Rapidly
SHJﬂ rising training costs, aircraft prices, and operating and maintenance costs are
ﬁ}i rartly responsible for this phenomenon. A fundamental change may be occuring
ti: in the tastes and preferences of consumers for flying. In the long-term, this
AN couitd have a far greater impact on the market then the real growth of aircraft
W prices and operating costs. A declining population of students and an
accelerating attrition rate of private pilots have reduced the total number of
O private pilots over the last 5 years. From 1980 to 1985, total active private
:?: pilots fell from 357,479 to 311,100, a yearly rate of decline of about
.- 3 percent. Although the downward trends in the pilot populations are expected
,ﬁ=ﬁ te  turn around by the early 1990's, slow growth 1is anticipated for the
e vewainder of the forecast period.
[ ]
. GENERAL AVIATION FORECASTS
poars Flown
k) S
}??f troewth  over the entire forecast period for genmeral aviatlion hours is expected
. * averapge only 0.7 percent a year, resulting in an estimated 35.8 million
. w.re flown in 1998. During the 1960's and 1970's, the average annual growth
Nl rat ot hours flown was about 6 percent. Single engine piston aircraft hours
;) c1own is forecast to decline from 22.4 million hours in 1986 to 22.1 million in
O ERE 2o Turbine powered aircraft hours flown 1is projected to increase from
‘}:} .» million 1in 1986 to 5.6 million in 1998, growing at the rate of 3.3 percent
}Bf A Tear, Turbine rotorcraft hours flown is expected to increase at a yearly
P rite ol 4.6 percent.
e
9.. R
- Flect
AR Ul active  general aviation fleet will decline through 1992, and then grow
- wiwly for the remainder of the forecast period. The population of active
T airoratt  is  forecast to increase 0.3 percent a year between 1986 and 1998.
-y *ive single engine piston aircraft is projected to decline at an annual rate
‘f:: ! percent, falling from 164,500 in 1986 to 162,500 in 1998. The number of
‘}:2 “i-enyine  piston aircraft is expected to decline through 1992, and then to
T case at  about 100 aircraft per year until the total reaches the present
f:: ool ot 23,800, Turbine powered alrcraft is projected to increase from 9,800
“_{ : (986 to 14,700 in 1998, growing at the rate of approximately 3.4 percent a
Lo The forecast of the turbine rotorcraft fleet shows a yearly rate of
:'ﬂ‘ tease of 5.3 percent.
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Chapter VI
Helicopters

REVIEW OF 1986

Shipments

Preliminary data for calendar year 1986 indicate that shipments of U.S. civil
helicopters will total 301, a 20 percent decrease from the level of 376
helicopters shipped 1in 1985. The wvalue of the 1986 shipments equals
$273 million compared with $505 million in 1985, a 46 percent decreace.
Exports c¢f civil helicopters 1ncreased to $260 million; imports totaled
$49 million. Accordingly, production for export in the helicopter industry
made a net contribution of $211 million in reducing the trade deficit,
$46 million more than the contribution made in 1985 ($165 million). Helicopter
shipments have declined considerably since the 1980 1level of 1,366 units.
Recovery 1in the industry tends to 1lag behind the expansion phase in the
national economy. Thus, the recessionary conditions observed in the helicopter
industry in preceding years continued in 1986 also. Key factors responsible
for the relatively depressed state of the industry include continued low levels
of offshore o0il operations, inherently high operating costs, and (with the
possible exception of the New York/New Jersey area) failure of helicopter
airlines to penetrate passenger markets. In addition, a number of operators
have been wupgrading their helicopter fleets with units that out—-perform their
predecessors in range, speed, and capacity. The net effect of such upgrading
is a gain in efficiency; fewer helicopters can perform a greater number and
variety of tasks than those performed prior to upgrading. The end result,
however, 1is that the anticipated rebound 1in the civil helicopter industry
failed to materialize except in areas such as emergency medical services and in
police and weather related work where demand continues to be steady.

Fleet and Hours Flown

As of January 1, 1986, there were approximately 6,500 active civil rotorcraft
in the U.S., about 8.5 percent lower than the 7,100 active helicopters
indicated in January 1985. Year-to-year fluctuations in the active rotorcraft
fleet are the combined results of economic conditions and statistical
estimating procedures. During recessionary periods, for example, helicopter
units which tend to be used marginally during economic growth and recovery
conditions are relegated to the inactive category. Such shifts are




—
A '-‘,

s

::f{ responsible, in part, for the observed variations in the active fleet.
‘;'\:: Turbine helicopters numbered 3,600 in 1986, approxi.ately 55 percent of the
;" active fleet. The proportion of active turbine helicopters declined slightly
AN in 1986 relative to the proportions for 1984 and 1985 (62 and 59 percent,
e respectively). By comparison, the number of active piston-powered rotorcraft
g remained the same (2,900 wunits) iu 1986 as in 1985. Although the number of
o piston—-powered helicopters increased in 1984 and 1985, the number has not
X climbed to the peak of 3,300 observed in 1982.

o

:‘1 Rotorcraft flew an estimated 2.4 million hours in 1986. Turbine-powered
AN rotorcraft flew 1.8 million hours, 75 percent of the total number of hours
S flown. Since 1982, hours flown in turbine-powered rotorcraft have remained
:n:~ relatively constant (between 74 and 76 percent). In 1980, turbine-powered
Q:{: rotorcraft hours flown accounted for 67 percent of all rotorcraft hours flown.

o HELICOPTER FORECASTS

f:ji The forecasts of rotorcraft fleet and hours flown presented in this section

L 1 represent a consensus of results derived from econometric models, time series

analysis, and industry projections. The results were adjusted to account for
recent benchmark data for calendar year 1985 and for recent and anticipated
economic conditions in the industry.

O

Fleet and Hours Flown

The active rotorcraft fleet 1is expected to reach 8,600 in 1998, an annual
. average increase of 2.4 percent over the 1986 level. In 1998, the
turbine-powered portion of the fleet will number 6,500. This portion of the
fleet will dincrease to nearly 76 percent from the 1986 proportion of 55 per-
cent. The piston-powered fleet will decrease to 2,100 from its current level

-

N of 2,900 helicopters.
AR
j}}} The growth 1in the fleet will be accompanied by growth in hours flown, which
*jij will reach 3.6 million 1in 1998. This represents an annual average growth of
Ay 3.4 percent. Similarly, hours flown by turbine-powered helicopters will
.;g increase by over 72 percent and will reach 3.1 million by 1998. 1In contrast,
A hours flown by piston-powered rotorcraft will remain virtually unchanged during
i:} the forecast period.
o
o Fuel Consumed

N
TN In 1986, fuel consumed by rotorcraft totaled 70.3 million gallons. By 1998,
SO fuel consumed will 1increase to 115.6 mwmillion gallons, an average annual
:{f; increase of 4.2 percent. Nearly 94 percent of the fuel consumed in 1998 will
::%: be used by turbine-powered rotorcraft, compared with about 88 percent in 1986.
.
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58 FAA Workload Measures
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" The FAA provides the aviation community with three distinct operational
1754 services: air traffic control at selected airports, traffic surveillance and
- aircraft separation by Air Route Traffic Control Centers, and flight planning
‘-3 and pilot briefings at Flight Service Stations. All four aviation system user
- groups—--commercial air carriers, commuter/air taxis, general aviation, and
. military--utilize these operational services to enhance aviation traffic
. safety.
J‘_:.
St
o, Multiple 1indicators are wused to describe the total FAA operational workload.
%’1 The four aviation system user groups differ in the demands they impose on the
AN air traffic system. Consequently, no single measure typifies past trends or
future demand for the services provided by the FAA. There have been, and will
;: continue to be, different socioeconomic forces driving the growth of each of
'&ﬁ* the aviation—-user categories.
‘ -
a7
o
K
, REVIEW OF 1986
,0
N0
5
B FAA Tower Activity
O Alrcraft activity at the 399 FAA towered airports increased by 1.7 percent in
J fiscal 1986, the fourth uninterrupted year of growth. During this 4~year time
:'x period, operations at FAA towers have increased by 16.3 percent, growing from
b‘g 50.635 uwillion operations in 1982 to 58.906 million operations in 1986.
st Despite this growth, tower operations still remain 7.9 percent below the level
. j of activity achieved in the 12-month period immediately preceeding the August
Sy 1981 air traffic controllers' strike (hereafter referred to as the pre-strike
Wi eriod).
period)
s
;:: The vast majority of the growth that has occurred since 1982 has been the
::5 result of the strong demand for commercial aviation services. Commercial
::: activity, the sum of ailr carrier and commuter/air taxi operations, has
- increased by 35.8 percent since 1982, 5.5 percent in 1986. Noncommercial
;_ operations, the sum of general aviation and military operations, has increased
-{ by only 8.8 percent since 1982. Noncommercial activity actually declined
b slightly in 1986.
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TOWERED AIRPORT OPERATIONS
ACTUAL AND 12 MONTH MOVING AVERAGE

TOTAL OPERATIONS

MILLIONS OF OPERATIONS
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Alr carrier operations at FAA towered airports totaled 12.290 million in fiscal
1986, an increase of 8.9 percent over 1985 and 35.8 percent above the 9.049
million operations attained 1in fiscal 1982, the first year following the air
controllers’' strike. The large growth in 1986 was due, in part, to the fact
that Pan American and United Airlines were on strike for a combined total of 55
days 1in fiscal 1985. However, increased hubbing activity at major air carrier
airports appears to be the major cause for the large increase in activity at
FAA towered airports in 1986.

Commuter/air taxi operations, the fastest growing wuser group over the past
several vyears, declined slightly to 6.909 million operations in fiscal 1986.
The decline in 1986 broke a string of 13 consecutive years of growth. Until
1986, commuter/air taxi tower operations had shown an increase in every year
since the wuser category was first designated in fiscal 1972. One reason for
the decline is that there are 10 to 15 fewer regionals/commuters in 1986.
Another possible explanation 1is that the increase 1in regionals/commuters
code-sharing and schedule tie-ins with larger commercial air carriers may have
actually resulted 1in a one-time decline in operations. There appears to have
been a concerted shift from the smaller commuter aircraft (under 19 seats) to
the larger and faster commuter aircraft which are thought to be more comparable
to the aircraft operated by the larger air carriers. Although the number of
seats offered 1in these markets may have increased, there has been a slight
decline in the number of operations.

General aviation activity has, for the most part, failed to respond to the
general upturn in the U.S. economy which began in 1983. The 37.070 million
operations recorded in fiscal 1986, a slight decline from 1985 activity levels,
equalled only 79.3 percent of the pre-strike level of operations. General
aviation itinerant operations declined by 2.0 percent in 1986 to 21.921 mil-
lion, while local operations increased 2.2 percent to 15.149 million.

Military operations totaled 2.637 million in fiscal 1986, 3.5 percent above

1985 1levels. Itinerant military operations accounted for 1.357 million of the
total, and local military operations for the remaining 1.280 million.

Instrument Operations

Instrument operations handled at FAA towers totaled 40.427 million in fiscal
1986, 4.5 percent above the 1985 activity level and 4.1 percent above the level
of activity recorded in the pre-strike period. Instrument operations performed
by commercial carriers increased by 6.8 percent in 1986, with air carriers
leading all user groups with a 8.5 percent {Increase. Commuter/air taxi
instrument operations increased by 3.6 percent, considerably lower than in
previous years. General aviation and military instrument operations registered
increases of 2.1 percent and 3.9 percent, respectively.

89
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Center Activity

In fiscal 1986, the number of alrcraft flying under instrument rules handled by
Air Traffic Control Centers' personnel totaled 34.152 million, an increase of
4.4 percent over 1985. Most of the increase at the Centers can also be
attributed to the growth in commercial aviation activity. Commercial aircraft
handled at the Centers increased by 8.2 percent compared to a decline of 1.1
percent in the number of noncommercial aircraft handled. The number of air
carrier aircraft handled increased by 9.5 percent, and the number of
commuter/air taxi aircraft handled increased by 4.5 percent. Military aircraft
handled 1increased by 2.7 percent in fiscal 1986, while the number of general
aviation aircraft handled declined by 3.5 percent.

Flight Service Station Activity

User demand on Flight Service Stations--pilot briefings, flight plans, and
aircraft contacted--totaled 48.975 million 1in fiscal 1986. This marked the
seventh consecutive year of declining activity, down 7.4 percent from 1985 and
26.2 percent below the peak 66.390 million services rendered in 1979. User
demands for all flight service categories declined in 1986: the number of
pilot briefings declined 8.3 percent; the number of aircraft contacted declined
7.2 percent; and, the number of flight plans originated declined 5.8 percent.

TOTAL FLIGHT SERVICES
ACTUAL AND 12 MONTH MOVING AVERAGE

MILLIONS OF SERVICES RENDERED




FORECAST ASSUMPTIONS

Number of Towers

Growth 1In FAA workload measures includes not only the demand imposed on the
National Airspace System, but also aviation activity at those locations
previously not provided FAA services. Conversely, aviation activity at
contract towers has to be excluded from the workload measures.

The FAA 1is currently contracting out "Low Activity Towers,™ and the operation
counts at these locations are no longer included inm the FAA tower workload
measures. There were 15 contract towers in operation in fiscal 1986, two more
than were in operation in fiscal 1985. Operations at the contract towers
totaled 682,929 1in fiscal 1986, an increase of 21.5 percent over the number of
operations recorded at contract towers in 1985. General aviation accounted for
the vast majority of these operations, totaling 592,918 compared to 54,808 for
commuters/air taxis and 30,337 for military. Air carrier operations at
contract towers totaled only 4,863 in fiscal 1986.

The current forecast assumes that the number of FAA towered airports will
remain constant at the 399 in operation in fiscal 1986.

Operation counts for individual FAA and contract towers, by user group, can be
found in the publication FAA Air Traffic Activity FY 1986, compiled by the
FAA's Office of Management Systems (AMS-420).

NUMBER OF FAA TOWERED AIRPORTS
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WORKLOAD FORECASTS

FAA Tower Activity

Despite four years of relatively strong growth, aircraft activity at FAA
towered airports totaled only 92.1 percent of the pre-strike level of activity
in fiscal 1986. In addition, 1986 operations were 14.7 percent below the
all-time high activity level (69.039 million) recorded in 1979. Activity at
FAA towered airports is not expected to return to the pre-strike level (63.966
million) wuntil 1989 and will not exceed the 1979 peak until 1992. Operations
at FAA towered airports are forecast to increase by 2.7 percent in 1987 and
3.0 percent in 1988, and to average 2.5 percent over the l2-year forecast
period. In absolute numbers, towered operations are forecast to increase from
58.906 million in 1986 to 79.200 million in 1998.

The mix of traffic at FAA towered airports is expected to become somewhat more
heterogeneous over the forecast period. This results from the fact that the
combined total of general aviation and commuter/air taxi operations is expected
to grow at a slightly faster pace than the number of air carrier operations.
The combined operations of general aviation and commuters/air taxis are
expected to account for almost 76.0 percent of total tower operations in 1998,
up from 74.5 percent in fiscal 1986.

The forecasted average annual growth rate for each aviation user group over the
1986 to 1998 period is: commuter/air taxi, 3.9 percent; air carrier, 2.4
percent; and general aviation, 2.4 percent. Military operations are expected
to remain constant at the 1986 level of activity.

Instrument Operations

Instrument operations at FAA towered airports exceeded the pre-strike level of
activity (38.828 million) in fiscal 1986. The number of instrument operations
is projected to increase by 3.2 percent in 1987 and 3.1 percent in 1988, and to
average 2.4 percent between 1986 and 1998. These growth rates translate into a
total of 53.700 million operations in 1998, up from 40.427 million in 1986.
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The mix of instrument operations is also expected to become more heterogeneous.
The number of commuter/air taxi and general aviation operations performed by
smaller aircraft 1s expected to increase at a somewhat faster rate than the
number of operations performed by the larger, more sophisticated air carrier
aircraft. By 1998, 61.0 percent of all instrument operations are expected to
be performed by commuter/air taxi and general aviation aircraft, up from 58.6
percent 1in 1986.
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The forecasted average annual growth rate for each user group is: commuter/air
taxi, 4.0 percent; general aviation, 2.4 percent; and alr carrier, 2.3 percent.
Military operations are expected to remain constant throaghout the forecast
period.
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Center Activity

Following four consecutive years of strong growth, the number of aircraft
handled by FAA Centers has exceeded 1its pre-strike activity level (30.280

109 million) by 12.8 percent. The workload at FAA Air Route Traffic Control
> Centers is expected to continue to exhibit strong growth throughout the
" forecast period, increasing by 3.8 percent in 1987 and 3.4 percent in 1988, and
}Q; averaging 2.5 percent over the l2-year forecast period. In absolute numbers,
o the Center workload 1is forecast to increase from 34.152 million aircraft
_\‘- handled in 1986 to 45.400 million in 1998.
Ealx)
;f:- Both air carrier and general aviation's shares of Center workload are expected
i}, to decline over the forecast period. Air carrier's share is forecast to
n decline slightly from 46.9 percent in 1986 to 45.8 percent in 1998. (eneral
WS aviation's share 1is expected to decline from 23.6 percent to 23.0 percent ovver
the same time period. Commuter/air taxi activity is expected to account for
;:‘ 20.0 percent of Center workload in 1998, up from 14.7 percent in 1986.
';? The projected average annual growth rate by user group is: commuter/air taxi,
;fb 5.1 percent; general aviation, 2.3 percent; and air carrier, 2.3 percent. The
b number of military operations 1s expected to remain constant at the 1986 level
L B of activity.
;f: Forecasts for individual Centers are available upon request from the Foreoast
e Branch, Office of Aviation Policy and Plans (APO-110).
Flight Service Station Activity
ﬁ}: In fiscal 198b, the number of services rendered at FAA Flight Service Stations
-iﬁ equaled only 77.8 percent of the level of activity achieved in the pre-strike
:{: period. Most impourtant, however, is the fact that the level of activity is not
v expected to return to the pre-=strike activity level (62.916 million) during the
“) entire forecast period. Total flight services origivating at Flight Service

Stations are projected to decline by 2.5 percent in 1987 and U.s percent in

Fi: 1998, and to average only 1.0 percent dannual growth over the entire torecast
-i" period. In actual numbers, flight services rendered are forecast to increase
fi: from 48.975 million in 1986 to 55.100 million in 1998.
) '.-‘
;.3. The number of pilot briefings i{s expe ted to increase from 13.377 million in
:ﬂ 1986 to 14.400 milllon in 1998, an average annual growth rate of only G.6 per-
;t: cent. The number of flight plans originated is forecast to increase at an
7 average annual rate of 1.9 percent between 1986 and 1998, from 7.518 million to
f:1 9.400 million. The number of aircraft contacted is projected to increase at an
o annual rate of only 0.3 percent over the forecast period, from 7.184 million {n
, 1986 to 7.500 million in 1998.
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! It should be noted that user demand, as measured by total flight services, is ;—
X not 1ndicative of the total workload of the flight service station system. For -
v example, a substantial amount of time is devoted to the preparation of recorded o
' weather briefing data and the processing and dissemination of Notices to Airmen ;
t (NOTAM's), Pilot Reports (PIREP's), and Significant Metorological Events
- (SIGMET's). However, these activities are not directly related to the level of

user demand, and the resources required to preform these functions are not
included in the flight service station workload measure.

Forecasts for individual Flight Service Stations are available upon request
from the Forecast Branch, Office of Aviation and Policy and Plans (AP0O-110).
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Chapter VI
Terminal Area Forecasts — Large Hubs

The Terminal Area Forecasts (TAF) 1s a set of forecasts of enplanements,
aircraft operations, instrument operations, and instrument approaches prepared
for approximately 4,000 airports in the United States. The data base for the
TAF includes airports with FAA towers, airports with commercial service,
airports that are in the National Plan of Integrated Airport Systems, and other
nontowered public use airports. This chapter presents preliminary data from
the TAF for: (1) the top 50 airports in the U.S. ranked by total enplanements
in fiscal 1985; (2) the top 50 airports ranked by total operations in 1985; (3)
forecasts of total enplanements and operations at 27 large hub airports;
(4) summary data for large, medium, and small hub airports, and (5) selected
data by wuser category for five airports where "hub studies”™ were conducted for
the metropolitan areas in 1985 and 1986. For analytical purposes, airport hub
size 1is consistent with the enplanement percentages indicated in the definition
for air traffic hubs, page 155 of the Glossary of Terms.

The preliminary forecasts contained in this chapter are currently undergoing
regional review. The final forecasts will be available in FAA Terminal Area
Forecasts FY 1986-2000 from the FAA Office of Aviation Policy and Plans.

REVIEW OF 1985

Top 50 Airports

In fiscal 1985, Chicago O'Hare was the busiest airport in the U.S. when ranked
both by total enplanements (air carrier, commuter and air taxi) and total

aircraft operations. Chicago had 23.0 million passenger enplanements and
768,100 aircraft operations. Atlanta was the second busiest airport with
21.6 million enplanements and 749,900 operations. These rankings were

identical to those observed in 1983 and 1984. In terms of total enplanements,
Chicago and Atlanta reversed ranks in 1983 and later years relative to 1981 and
1982.

Other airports in the top five ranked by total enplanements in 1985 were Los
Angeles International, Dallas/Fort Worth International, and New York Kennedy.
These were ranked 3rd, 4th, and 5th in total enplanements and 4th, 3rd, and
24th, respectively, in total operations. Fiscal 1985 marks the second year
that Dallas/Fort Worth enplaned more people than Kennedy. Also, in 1985, Santa
Ana (an air carrier airport) displaced Van Nuys, California (a general aviation
airport) among the top five towered airports in the United States. Previously,
Van Nuys had been among the top five busiest airports in the nation in terms of
total operations for several years.
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TOP 50 AIRPORTS RANKED BY
i
|
s
1985 TOTAL PASSENGER ENPLANEMENTS .
TOTAL CUMULATIVE FY84 .
AIRPORT ENPLANEMENTS* PERCENT** PERCENT RANK .
(000) a
1. Chicago O'Hare 23,038 5.67 5.67 1 !
2. Atlanta 21,620 5.33 11.00 2 J
3. Los Angeles International 19,547 4,81 15.81 3 .
4. Dallas/Ft. Worth 18,276 4.50 20.31 4 g
5. New York Kennedy 16,983 .18 24.49 5 :.
6. Newark 14,408 3.55 28.04 8 5
7. Denver 14,387 3.54 31.58 6 #
8. San Prancisco International 12,233 3.01 34.59 7 4
9. Miami 10,897 2.68 37.27 11 ‘:
10. Boston 10,343 2.55 39.82 10 5
*
11. New York LaGuardia 10,238 2.52 42.34 9 b |
12. St. Louis International 9,614 2.37 44.71 12 a
13. Honolulu 9,109 2.24 46.95 13 o
14. Minneapolis-St. Paul 7,468 1.84 48.79 16
15. Pittsburgh 7,328 1.80 50.59 15 ¢
16. Detroit 7,291 1.80 52.39 19 ’
17. Washington National 7,181 1.77 54.16 14
18. Houston Intercontinental 7,001 1.72 55.88 17 .
19. Phoenix 6,668 1.64 57.52 18
20. Seattle-Tacoma 6,151 1.51 59.03 20
21. Philadelphia 5,578 1.37 60.40 21
22. Las Vegas 5,193 1.28 61.68 22
23. Charlotte 4,998 1.23 62.91 23
24. Orlando 4,950 1.22 64.13 24
25. Tampa 4,359 1.07 65.20 25
26. Salt Lake City 4,235 1.04 66.24 28
27. San Diego 4,000 0.99 67.23 26
28. Baltimore 3,861 0.95 68.18 30
29. Houston Hobby 3,711 0.91 69.09 27
30. Kansas City 3,508 0.86 69.95 32
31. Pt. Lauderdale 3,272 0.81 70.76 33
32. Dallas Love Field 3,257 0.80 71.56 3
33. Memphis 3,198 0.79 72.35 36
34, Cleveland 3,192 0.79 73.14 34
35. New Orleans 3,181 0.78 73.92 29
36. Portland 2,551 0.63 74.55 37
37. San Juan 2,541 0.63 75.18 35
38. San Antonio 2,295 0.57 75.78 38
39. washington Dulles 2,189 0.54 76.29 39
N 40. San Jose 2,180 0.54 76.83 41
L
e 41. Cincinnati 2,161 0.53 77.36 43
ot 42. oakland 2,132 0.53 77.89 45
:\j 43. Kahului 2,021 0.50 78.39 40
Y 44. Albuquerque 1,964 0.48 78.87 44
‘ 45. West Palm Beach 1,876 0.46 79.33 39
"l 46. Austin 1,819 0.45 79.78 49
* 47. Indianapolis 1,793 0.44 80.22 51
48, Hartford 1,747 0.43 80.65 48
49. Dayton 1,747 0.43 81.08 S4
50. Buffalo 1,745 0.43 81.51 42
W Source: FAA Terminal Area Forecasts FY 1986-2000
l;;' * Includes U.S. certificated route air carriers, foreign flag carriers,
LN supplementals, air commuters, and afr taxis.
‘té #* Baged on 406.009 million passenger enplanements.
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TOP 50 AIRPORTS RANKED BY
1985 TOTAL AIRCRAFT OPERATIONS

)

TOTAL CUMULATIVE FY84
AIRPORT OPERATIONS PERCENT* PERCENT RANK

(000) J

1. Chicago O'Hare 768.1 1.33 1.33 1 .
2. Atlanta 749.9 1.29 2.62 2
3. Dallas/Ft. Worth 547.9 0.95 3.57 5
4. Los Angeles International 546.0 0.94 4.51 4
5. Santa Ana 521.6 0.90 5.41 7
6. Van Nuys 503.5 0.87 6.28 3
7. Denver Stapleton 502.9 0.87 7.15 6
8. St. Louis International 411.3 0.71 7.86 10
9. Boston 402.7 0.70 8.56 12
10. Newark 400.2 0.69 9.25 20
11. Long Beach 398.6 0.69 9.94 8
12. San Francisco Internatfonal 396.2 0.68 10.62 9
13. Phoenix Sky Harbor 394.3 0.68 11.30 11
14. Seattle Boeing Field 383.5 0.66 11.96 13
15. Oakland 370.6 0.64 12.60 14
16. New York LaGuardia 367.3 0.63 13.23 17
17. Detroit Metro 366.3 0.63 13.86 30
18. San Jose 364.8 0.63 14.49 18
19. Minneapolis/St. Paul 362.0 0.63 15.12 26
20. Pittsburgh 360.9 0.62 15.74 22
21. Honolulu 353.9 0.61 16.35 23
22. Philadelphia 350.7 0.61 16.96 25
23. Denver Arapahoe 340.8 0.59 17.55 16
24. New York Kennedy 338.6 0.58 18.13 19
25. Anchorage Merrill Field 334.4 0.58 18.71 15
26. Memphis 332.1 0.57 19.28 34
27. Washington National 330.6 0.57 19.85 24
28. Charlotte 329.5 0.57 20.42 32
29. Miami International 329.5 0.57 20.99 21
30. Houston Intercontinental 316.3 0.55 21.54 28
31. Houston Hobby 312.2 0.54 22.08 27
32. Pontliac 306.4 0.53 22.61 33
33. Las Vegas 301.8 0.52 23.13 35
34, Dallas Love Field 301.2 0.52 23.65 29
35. Miami Tamiami 300.7 0.52 24.17 31
36. Baltimore 283.7 0.49 24.66 37
37. New Orleans Lakefront 280.6 0.48 25.14 60
38. Teterboro 271.6 0.47 25.61 38

39. Tampa 267.6 0.46 26.07 36 !

40. Torrance 259.9 0.45 26.52 39 :

41. Fort Worth Meacham 259.1 0.45 26.97 40 k
42. San Diego Montgomery 252.7 0.44 27.41 42

43. Salt Lake City 252.3 0.44 27.85 43 B
44, Caldwell 251.7 0.43 28.28 44

45. Burbank 245.3 0.42 28.70 49 -

(

46. Chicago Palwaukee 244.5 0.42 29.12 79 -

47. Bedford 244.4 0.42 29.54 56 -

48, Hayward 243.2 0.42 29.96 41 -

49. Phoenix Deer Valley 242.6 0.42 30.38 52 -

50. Concord 241.0 0.42 30.80 51 -

1

"

Source: FAA Terminal Area Forecasts FY 1986-2000 -'1

* Based on 57.937 million aircraft operations at 399 FAA-operated airport .:

traffic control towere ia FY 1985. ~
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In FY 1985, the top 50 commercial airports accounted for 81.5 percent of the
total number of enplanements (air carrier, commuter, and air taxi) which
occurred at airports with 1,000 or more enplanements. In fact, the top five
airports (Chicago, Atlanta, Los Angeles, Dallas/Fort Worth, and New York
Kennedy) accounted for over 24 percent of total passenger enplanements. The
top 20 airports had 59 percent of total enplanements. These percentages have
remained essentially unchanged from those of 1984,

Large/Medium/Small Hub Airports

ARAR

In 1985, there were 27 large hub airports, 48 medium hub airports, and 63 small
hub airports. The large hub airports accounted for 273.1 million enplanements,
67.3 percent of the approximately 406.0 million air carrier/commuter/air taxi
passengers enplaned nationally. The medium hub airports enplaned 88.1 million
passengers and the small hub airports enplaned 26.8 million, 21.7 percent and
6.6 percent of the total, respectively. In terms of total passengers, the
large hub airports grew by 15.2 percent in 1985. The medium and small hub
airports grew by 12.2 percent and 10.0 percent, respectively.

Aircraft operations at the large hub airports totaled 10.3 million in 1986,
3.8 percent above the 1985 level. At the medium and small hub airports, there
were 9.7 million and 7.7 million operations, respectively. The 1985 operations
at both medium and small hub airports were 1.4 percent above the 1984 level.

LARGE HUB AIRPORT FORECASTS

Using 1985 as the base year, forecasts for airports in the TAF were generated
for each year to 2000. The total enplanements and related operations forecasts
for the 27 large hub airports for fiscal years 1990 and 2000 are presented on
pages 107 and 109. By 2000, Chicago O'Hare is expected to reach nearly 40.7
million enplanements, and Atlanta {is expected to reach 33.2 million. It is
anticipated that both Dallas/Fort Worth and Denver will have surpassed Atlanta
in terms of total enplaned passengers by the year 2000.

Total aircraft operations will reach 934,000 at Chicago O'Hare and 816,000 at
Atlanta. These increases will come from growth in the U.S. economy as a whole,
and from 1local airport and airline developments. These developments may
include the addition of new gates and the restructuring of airline fleets.
Chicago and Atlanta are expected to remain the two busiest airports in the

country in terms of the total number of aircraft operations.

Some airports (such as Charlotte, Phoenix, and Newark) will have reasonably
high enplanement growth resulting from general economic conditions and
managerial decisions by air carriers to use these airports as hubs. Other
airports (Los Angeles, New York Kennedy, and Washington National, fo: example)
are expected to experience relatively slow growth because of capacity and
environmental or policy constraints.
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) TOTAL PASSENGER ENPLANEMENTS X
» N
‘s N
e
AT LARGE HUB AIRPORTS*
\
! (In Thousands)
A
. Airport FY 1985 FY 1990 FY 2000
)
Chicago O’Hare 23,038 30,458 40,655
Atlanta 21,620 26,402 33,212
i Los Angelesg** 19,547 21,678 25,541
‘y Dallas/Ft. Worth 18,276 23,474 34,675
New York Kennedy 16,983 18,438 22,500
i Newark 14,408 18,811 27,417
3 Denver 14,387 21,313 34,281
) San Francisco*x 12,233 14,965 17,799
! Miami 10,897 13,500 18,581
i Boston 10,343 12,702 18,528
& New York LaGuardia 10,238 12,580 15,174
: St. Louis 9,614 12,236 17,715
3 Honolulu 9,109 11,800 15,460
] Minneapolis/St. Paul 7.468 10,244 14,476
Pittsburgh 7,328 9,797 18,806
¢ Detroit 7,291 9,448 10,717
o’ Washington National 7,181 7,511 7,924
’ Houston Intercontinental 7,001 8,400 12,535
. Phoenix** 6,668 10,114 18,180
Seattle-Tacoma 6,151 8,450 11,050
Philadelphia 5,578 7,125 11,507
Las Vegas 5,193 6,840 9,185
Charlotte 4,998 7,246 11,083
o Orlando 4,950 6,980 9,931
1 Tampax* 4,359 5,624 8,250
: Salt Lake City 4,235 5,588 7,275
. San Diego *x 4,000 5,245 8,276
j * Includes U.S. certificated route air carriers, foreign flag carriers, ;i
. supplementals, air commuters and air taxis. N
; #% Forecasts as shown in individual hub forecast reports (or as adjusted) N
Source: FAA Terminal Area Forecasts FY 1986-2000 .
AN
. S
. 0

107




ha

VOT

DY TN TR T OB T OTT O O

PASSENGER ENPLANEMENTS AT LARGE HUB AIRPORTS

_22»%

,%////,//,//////////////,

7//////////

. v ' ' '
- e } 3 b
T T T T =

%/Z/%q
S N\ //////47////,

m,////é,/////%///////////////////////////.

m,/////A///////,,///////,,////4,_

‘,_

ORD ATL LAX DFW JFK EWR DEN SFO MIA BOS LGA STL HNL MSP

© 1 ¢ ") o 1 O
000¢ — GBEL 31¥¥ HIMOHD TYNNNY JIVYIAY

//////V,//////«%,////////VZ//////////%

MY
. MM IR
Z%é//éy/////
////////?/////////////////////é

w//////////////////////////
%/gg,%é/////

PIT DTW DCA 1AH PHX SEA PHL LAS CLT MCO TPA SLC SAN

© i < M N - @

......
------
.......

108

S . - e LT
3 - > - s < P *, £y .

B AN SR ~ ., .
-' . .I")J‘ :/_'.-‘\f Lo .J‘}f e
ey ] : .



T T T TR T TN TR T TR T TR TR Y T WY WOV Y VI VYT T YR M e = WSS mTT @ Wy
VT TR

TOTAL AIRCRAFT OPERATIONS

AT LARGE HUB AIRPORTS*
(In Thousands)

Airport FY 1985 FY 1990 FY 2000
Chicago O'Hare 768 833 934
Atlanta 750 794 816
Los Angeles*¥* 546 610 634
Dallas/Ft. Worth 548 624 672
New York Kennedy 339 349 379
Newark 400 421 454
Denver 503 565 692
San Francisco*¥* 396 439 461
Miami 329 384 494
Boston 403 456 549
New York LaGuardia 367 370 370
St. Louis 411 492 645
Honolulu 354 397 505
Minneapolis/St. Paul 362 426 476
Pittsburgh 361 400 478
Detroit 366 468 524
Washington National 331 360 400
Houston Intercoatinental 316 362 521
Phoenjix** 394 475 582
Seattle-Tacoma 236 268 325
Philadelphia 351 410 ‘ 524
Las Vegas 302 378 509
Chariotte 330 431 537
Orlando 197 262 360
Tampa** 268 318 403
Salt Lake City 252 325 480
San Diego** 161 185 219

* Includes total itinerant and local operations performed by commercial
air carriers, air taxis, military, and general aviation.

**% Forecasts as shown in individual hub forecast reports (or as
adjusted).

Source: FAA Terminal Area Forecasts FY 1986-2000

INBAIR M VTV " P PPPNEE



| ///////,,,////////
. I
////,%,///////////f//////

R NN
m%/////////////////////

?//Aa?//,é,
/////////////
_/////////
w////A

ORD ATL LAX DFW JFK EWR DEN SFO MIA BOS LGA STL HNL MSP

TOTAL AIRCRAFT OPERATIONS AT LARGE HUB AIRPORTS

%%,%%

//////V /////«7///// ////////V/A./////

M T

M
f/,,///////////////é,//////////////
. MK

_ //////Zg
w?////é%/,y////%,.
B R pp——

////,%///,V//,V,,///%,

APHL LAS CLTMCO TRPA SLC SAN

JIOCA A PHX S

o7

I S S S S SR RS

O 5 O 5 Q 5 3 N C 5. O
n ¢+ 4 M M N N
000¢  GBEL 11V HIMOMO IVANNY 1OV MV
S0 SIS RO, RS 10

110

3 b 1..
1@ .v...



L 3
\

g

'-{ v
A O
afa’a e T T

A
a

il
»

Py

e
<

PRI
PPN RN
S

4

..5p34

L
14

W

The average annual growth rates expected for the large hub airports for
enplanements and operations for the 1985 to 2000 period are indicated in
graphic form on pages 108 and 110. Because of differences in the growth rates
among airports, the relative rankings of these 27 hub airports in 2000 will
differ from the rankings observed in 1985. For example, in the year 2000
Dallas/Fort Worth will rank 2nd in total enplanements, and Denver will rank
3rd. These airports were ranked 4th and 7th, respectively, in 1985. Other
significant increases 1in rank are exemplified by Pittsburgh and Phoenix.
Pittsburgh 1is expected to rise from 15th to 8th place and Phoenix from 19th to

11th place. At the other extreme, Washington National Airport is expected to
fall from 17th place in 1985 to 26th in 2000 when ranked by total enplane-
nents. Large shifts could occur also at other airports if a major airline

decides to wuse a small or medium hub airport as a primary hub. Nashville and
Raleigh-Durham, for example, may experience such shifts following American
Airline's decisions to use these airports as hubs. Airline mergers, consolida-
tions, and restructuring of routes may also affect the enplanements and
operations forecasts and, consequently, the relative ranks of the major hub
airports discussed in this section.

MEDIUM/SMALL HUB AIRPORT FORECASTS

The following summary tables and discussions compare the projected growth of
the 45 medium and 63 small hub airports to the sum of the 27 large hub airports
discussed in the preceeding paragraphs.

SUMMARY OF PASSENGER ENPLANEMENTS AT HUB AIRPORTS

(Millions)
AVERAGE ANNUAL Z CHANGE
1985 1990 2000 1985-1990  1990-2000
Large Hubs 273.1 347.0 480.7 4.9 3.3
Medium Hubs 88.1 124.0 193.0 7.1 4.5
Small Hubs 26.8 34.2 53.2 5.0 4.5

The table above shows that passenger enplanements at the medium hub airports
are expected to Iincrease somewhat faster than the large hub airports, growing
at annual average rates of 7.1 percent between 1985 and 1990 and 4.5 percent
between 1990 and 2000. Passenger enplanements at the small hub airports are
forecast to increase at about the same pace as the large hub airports between
1985 and 1990, but slightly faster than the large hub airports during the 1990
to 2000 time period. The small hub airports are expected to increase at an
anaual rate of 5.0 percent between 1985 and 1990 and at an annual rate of
4.5 percent between 1990 and 2000.
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N SUMMARY OF AIRCRAFT OPERATIONS AT HUB AIRPORTS
? P (Millions)
7‘ *
o AVERAGE ANNUAL % CHANGE
o 1985 1990 2000 1985-1990  1990-2000
= Large Hubs 10.3 11.8 13.9 2.8 1.7
! Medium Hubs 9.7 11.6 15.5 3.6 2.9
Small Hubs 7.7 9.3 13.2 3.9 3.5

Aircraft operations at the medium hub airports are also expected to grow
somewhat fast~»~ than the large hub airports over the l5-year forecast period,

A increasing at an average annual rate of 3.6 percent between 1985 and 1990 and
ooy by 2.9 percent annually between 1990 and 2000. Operations at the small hub
A’ic airports are forecast to exceed the projected growth of both the large and
:}3 medium hub airports. Between 1985 and 1990, operations at small hub airports
X s are forecast to grow at an annual rate of 3.9 percent. Over the 1990 to 2000
oot time period, operations are expected to increase at an annual rate of 3.5
i}: percent, twice the growth rate projected for the large hub airports.
s SPECIAL HUB FORECASTS
58
:j? Continuing the individual hub forecasting efforts begun in 1978, FAA sponsored
_:f: five studies in 1985--Los Angeles, San Francisco, Phoenix, Tampa, and San
xi' Diego. These studies were conducted in cenjunction with FAA regional, state,
s ' and local planners, chambers of commerce, universities, and other interested
7) parties. These groups often provide local aviation data, discuss general
::} economic conditions (current, historical and future outlook), sponsor and
i\j attend local seminars, and review preliminary reports. This procedure keeps
if:f the public informed of aviation activity in the local community, encourages
P local input and public participation in the planning process, and,
_:f consequently, enhances the acceptability of the final product.
:;7 The hub forecast studies examine the metropolitan statistical area or standard
:}: consolidated statistical area as a whole. The area usually contains a major
2. air carrier airport and several general aviation airports. Major objectives of
;}; these studies include: (1) examination of the interplay between the growth of
- aviation activity at the major airport and other airports 1ir the area;
- . (2) assessment of possible impacts of the growth of aviation activity in the
o area; and (3) examination of possible plans to accommodate the growth in
:: aviation. Such plans may include reviews of possible distribution or
& redistribution of commercial and general aviation traffic and the development
;f{: of reliever or satellite airports.
." .‘
T 112
R




by ._'.I: 4, .

,.
.
PR S

The graphics shown on the following pages depict the relative size and growth

of enplanements and operations, by user category, at the five major airports
with commercial service 1in the large hubs where special hub forecast studies
were conducted. Copies of the detailed studies are available from the Forecast
Branch, Office of Aviation Policy and Plans.

Los Angeles Hub

The Los Angeles Hub is the second largest Consolidated Metropolitan Statistical
Area in the United States. The hub consists of the following counties: Los
Angeles, Orange, Riverside, San Bernardino, and Ventura. The hub's 1985
population was 12.7 million. By 2000, the population is expected to reach
14.7 million, which is 16 percent above the 1985 level.

International, domestic, and commuter ailr service, as well as general aviation,
is handled by 49 airports located within the hub. Of the 49 airports, 18 have
FAA towers. Los Angeles International Afirport, which 1s served by 62 scheduled
air carriers and seven all-cargo carriers, is the hub's primary air carrier
airport. Ontario International augments the air passenger service and air
freight service provided by Los Angeles International. Fourteen scheduled and
four all cargo air carriers service the airport. In addition to these two
airports, significant 1levels of commercial activity occur at Burbank, Long
Beach, Oxnard, Palm Springs, and John Wayne Airports.

Total passenger enplanements 1in the hub are projected to reach nearly
41.8 million by the year 2000. This represents a 70 percent increase over the
24.6 million passengers enplaned in 1985. Commercial aircraft operations are
expected to reach approximately 1 million by the year 2000, which is a 39 per-
cent increase over the 1985 level. For the period 1985 through 2000, general
aviation itinerant operations at the 49 hub airports are projected to increase
at a yearly rate of 2.8 percent, while local operations are forecast to grow at
an annual rate of 2.2 percent.

Phoenix Hub

The Phoenix Hub, which 1s defined as Maricopa County, is the 22nd largest

Metropolitan Statistical Area in the United States. The hub's 1985 population
was 1.8 million. By 2000, the population is expected to reach 2.9 million,
which is 61 percent above the 1985 level.

Scheduled certificated and commuier air service in the Phoenix Hub, as well as
general aviation, 1is handled by 15 airports. Phoenix Sky Harbor International
Airport, which 1s served by 16 certificated air carriers and five commuter
airlines, 1is the hub's only air carrier airport. Of the 15 airports, five have
FAA towers. A new towered alrport, Glendale Municipal, opened in 1986.
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: : Total passenger enplanements in the hub are projected to reach nearly
o 18.1 million by the year 2000. This represents a 170 percent increase over the

a,ﬁ$ 6.7 million passengers enplaned 1n 1985. Commercial aircraft operations are

expected to reach 478,700 by the year 2000, which is 83 percent over the 1985
'xf level. For the period 1985 through 2000, general aviation itinerant operations
‘ﬁ at the 15 hub airports are projected to increase at a yearly rate of 6.0
W percent, while 1local operations are forecast to grow at an annual rate of

%\: 3.7 percent.

0’y

:;), San Diego Hub

e

% The San Diego Hub, which is defined as San Diego County, is the 19th largest

by :- Metropolitan Statistical Area in the United States. The hub's 1985 population

o, was 2.1 million. By 2000, the population 1s expected to reach 2.7 million,

* which is 29 percent above the 1985 level.

;t;ﬂ Domestic and commuter air service in the San Diego Hub, as well as general

::?: aviation, 1s handled by 12 airports. San Diego International Airport, which is

|}ﬁ} served by 20 commercial airlines, is the hub's only air carrier airport. Of
oy the 12 airports, five have FAA towers. In addition to the commercial activity
. at San Diego International, there are commuter services at McClellan-Palomar
l”) and Borrego Valley Airports.

A .

{etﬂ Total passenger enplanements in the hub are projected to reach nearly

o 8.3 million by the year 2000. This represents a 108 percent increase over the
;ié 4 million passengers enplaned in 1985. Commercial aircraft operations are

expected to reach 209,800 by the year 2000, which is 55 percent over the 1985
. level. For the period 1985 through 2000, general aviation itinerant operations
M4 at the 12 hub airports are projected to increase at a yearly rate of 3.2 per-
oo cent, while local operations are forecast to grow at an annual rate of 2.8 per-
ot cent.

s

Eg_ San Francisco—-Qakland-San Jose Hub

DU e

;ﬁa, The San Francisco Hub 1is the fifth largest Consolidated Metropolitan

?.# Statistical Area in the United States. The hub consists of the following

h‘ X counties: Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa

AR Clara, Santa Cruz, Solano, and Sonoma. The hub's 1985 population was 5.8 mil-
e lion. By 2000, the population is expected to reach 6.5 million, which is
s 12 percent above the 1985 level.

Lo

;;ﬂ; International, domestic, and commuter air service, as well as general aviation,
{“j is handled by 30 airports located within the hub. Of these 30 airports, 11
N have FAA towers. San Francisco International Airport, which is served by 38
= scheduled air carriers and 18 all cargo carriers, is the hub's primary air
:}: carrier airport. Oakland and San Jose International Airports are also major
Rk airports in the hub, which augment the passenger traffic at San Francisco
o International.
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Total passenger enplanements in the hub are projected to reach nearly
28.5 million by the year 2000. This represents a 67 percent increase over the
17.0 million passengers enplaned in 1985. Commercial aircraft operations are
expected to reach 778,200 by the year 2000, which is a 42 percent increase over
the 1985 level. For the period 1985 through 2000, general aviation itinerant
operations at the 30 hub airports are projected to increase at a yearly rate of
3.6 percent, while 1local operations are forecast to grow at an annual rate of
2.2 percent.

Tampa-St. Petersburg—-Clearwater Hub

v'(I'JvI'Il.-rr-"f. e tarn et
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The Tampa-St. Petersburg-Clearwater Hub 1is the 20th 1largest Metropolitan
Statistical Area 1in the United States. The hub consists of the following
counties: Hernando, Hillsborough, Pasco, and Pinellas. The hub's 1985
population was 1.9 million. By 2000, the hub is expected to reach 2.4 mil-
lion, which is 28 percent above the 1985 level.

Domestic, international, and commuter air service in Tampa, as well as general
aviation operations, are handled by 17 airports located within the hub and one
located outside (Lakeland Municipal located 1in Lake County). Of the 18
airports, five provide air traffic control services: three have FAA towers, one
is mwmilitary, and one 1is operated by the local municipality. Tampa Interna-
tional Airport is the hub's primary air carrier airport. St. Petersburg-Clear-~
water International Airport has provided commercial airline service since 1982,
and 1in 1985 accounted for approximately 6.0 percent of the combined passenger
traffic at the two airports. The two airports are served by 39 air carriers,
which provide scheduled and nonscheduled passenger service. Four regional/
commuter airlines also serve the hub, providing inter- and intra-state service.

Total passenger enplanements in the hub are projected to reach 9 million by the
year 2000. This represents an 87.7 percent increase over the 4.8 million
passengers enplaned in 1985. Commercial aircraft operations are expected to
reach 335,200 by the year 2000, which is a 69 percent increase over the 1985
level. For the period 1985 through 2000, general aviation itinerant operations
at the 18 hub airports are projected to increase at a yearly rate of 3.4 per-
cent, while 1local operations are forecast to grow at an annual rate of ..9
percent.
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‘:w, Chapter IX provides the detailed data for the National Aviation and FAA
- workload series forecasted by the FAA Office of Aviation Policy and Plans. The
following should be noted with regard to the data contained in the Tables
. listed below:
o
N \‘
1,1 o Table 5 = Contains the unduplicated passenger traffic reported by U.S.
SO scheduled air carriers reporting on RSPA Form 41 and commuter
o carriers reporting on RSPA Form 298-C.
<
P )
58 o Table 6 = San Juan and Virgin Island traffic is reported as domestic,
- beginning January 1, 1981.
f;' - Those carriers contained in the Air Carrier forecast data base
- can be found in Appendices A and B.
-, = Includes the following traffic which is also reported as
e commuters/regionals traffic in Table 12.
Y
>
'\_'.
'\.:,.. ENPLANEMENTS RPM'S ENPLANEMENTS RPM'S _
0 (Millions)  (Millions) (Millions)  (Millions)
J
Al 1980 4.199 627.4 1984 3.153 615.6
- 1981 5.642 906.2 1985 4.666 844.2
o 1982 4.478 732.1 1986E 6.648 1,100.9
e 1983 2.410 455.4
Y
P ; o Table 12 - Includes the duplicated traffic listed above for those air
e 7 carriers and commuters/regionals reporting on both RSPA
v Forms 41 and 298-C.
%
%J_ - Forecasts and historical data exclude Alaska and foreign
territory traffic.
Sats
P - The forecasts exclude the following carriers because of the
bl predominance of jet aircraft in their fleets : Altair |
‘:) (beginning in 1982) and Empire (1985). ‘
‘.,
fe o Table 13 =~ Includes only aircraft with 60 seats or less. Aircraft also
included with general aviation fleet shown in Tables 14 and
. 15.
ﬁ; o Table 19 - Includes the rotorcraft fleet and hours flown shown in

Tables 14 and 16.
;.‘.‘ 123




*Z 2IqEl UT paUTeBIUOD
$3Sedax04 uolaeym pue ‘suray ‘Iyq ‘SSPY) JO S83Ie1 YIMOIZ SNSUISUOD UO paseq

9861 12quadaq ‘3123png pue juswaSeuey JO IDFIJO :9IDINOS

x¥€°991 M AALY ¥8°€97°¢ 8661
x1°LST ¥9°26Y #G°GZ1°S L661
x€° 871 x1°69% x[°066"°Y 9661
xT°0%1 794y T v98°Y S661
PYARAR x€° 9Ty ¥ 1EL Y %661
x¥€°921 x1°%0% x€°L09°Y €661
%021 9°G8¢ S LLv'Y 2661
G 211 L°9L€ £°62€"Y 1661
1°601 2°99¢ %°081°% 0661
o
7°86 €°HS¢ 1°S€0°Y 6861 ~

9°68 rAA 3 G°Z68°¢ 8861
2°64 0°0€¢€ 0°%9L°¢ 1861

ISEO93104
9°28 L°22¢€ £°969°¢ 49861
§°G6 6°S1¢€ L°6SG°¢E 6861
6°66 6" y0¢ 1°16%°‘¢ %861
S*L6 £°66C L7LTTE £861
9°101 G°G8Z 0°181°¢ Z861
2 €01 £°997 AL TANY 1861
¥°06 8°6€T L°L81°¢E 0861

1e2T103STH
(001 = 2861) (001 = £961) (57861 SuorTl11d) qvax

JoLvidad XdANI 10Naodd TVNOILVN TVOSId

SV) ANV 110 A0Tdd JIWNSNOD SS0YO

SLSVOId0d VVd ONIJOTIAIA NI d3SN SISVDOII0d DIKONOOA

1 319Vy
. ... o S . .. aeTe R A I AR R N P A I Sl s KT Y
\.- S, . oL Lol =" : ..4\...- 3 .-rr ..n.n Oy S _J A ....f. ... w ..r.. ..\.\Q.T\”\N. -
A > o . - . AL . P - - . [ : . »




(00T = [961) x°pul 8d1ad iswnsuo) jo Jusuodwmo) (@)

sasodand 3seda103 103 g1 03 pajerodeaxy

PRTS

9861 19quWe8Q ‘S3IBID0SSY DTII2WOUODT UOIIBUM

pue nowaa hwnﬁwuﬂwm ..UdH .muﬂﬁocoum SueAy m@wmﬁ aﬁ.mm.m ..UCH -wwuu:owwm ele(q mowmﬁ A2quU3AON .mUHuumEOCOUm asey) :3d2anog ..HM
o
¥ LT »T°€ES 9°781  x8°9¢1 ¥€°08S  x0°88S 2°08S  xT°SYS ¥STTEL'S x9°981°C  6°2L6°% %L°8,0°S 8661 4..m
x1°€9T  4€°01¢ 8991  «¥I1'0¢1 ¥8°ESS  x6°65S 0°6%S  xC°72S *L°T66°Y ¥T:0%0°C v 4S8 % x/TTye'h L661 -
9°¢ST €°88% o671 x9°€21 6°22S £°€€s S°61S  xZ°00§ £°958°y  T'868°%  6°0%L‘Y x§°018°% 9661
9 yy1 9°99% Z°9¢1 ST LTI 8°00¢ L°L0S 8 16% 1°6L% L°T9Ly  %t09L'%  S°629°% £ 189°% S661
2 9€1 894y 1°v21 AR Q4! S vy 0°€8Y 8°G9Y €°6SY ¥ 909°%  ¥°819°%  €T0ZS‘Y 195Gty %661 o
£°821 9°6ZY S H11 77901 S €°6SY YARAL 8°8¢Yy 6°68Y°Y  6°SLY'Y L vIv‘'y £ zev'y £661 )&
)
1121 0°€1Y 101 8°00T 9°2¢y z°9cy 812y 0°0T% 8'EYE'Y  TUESE'Y  €£°0IEy @ TIE‘Y 7661 A
AR AN 9°76¢ L°66 L°S6 8 41y 8 21y S ToY 7°20% 6°0€T‘Y  1°9LT°%  1°70Z°% €°861°Y 1661 R |
0°901 1°99¢ 6°26 9°06 6°56€ 9°06€ z°68¢ 8°68¢ 9°€20‘y  T°881‘Y  8°€/0°%  %°Gg0‘Y 0661 o ;.m
€°L6 9°1%¢ 6°98 L°S8 6°%LE Z°ULE €°0L€ A A3 0°900°%7  8°690‘%  €°196°C  S°'vl6°C 6861 _¢ww_
1°68 L°12¢ S-z8 68 ¥°95¢ 7°65¢ z°95¢ VAR 19 9°€16°c T1°016‘t £°988°C 0°0/8°C 8861 o
9°18 1°90¢ v 6L 8°vL 8°6€€ 9°1v¢ v Ive S 6€E€ TU9LLE TUTLL'E  670LL°t  SU69L°€ L861 wx
1sedal10y ;;kn
R
1°LL S €0€ 0°6L 0°9L ¥° 8¢ 0°62€ 1°62¢ Yv°82¢ 9°9/9°C S 6L9°C  T°S19°C  §'6.9°C 39861 Ok
1°96 £ eLe 1°96 0°96 1-zee 1-zz¢ 1-zze 1-22¢ 2°68S°C  7°68S‘E  T°¢8CE  7°cgs‘e s861 A
z°66 £°0L€ z°S6 z°56 I°11¢ T°11¢ I°11¢ 1°11¢€ 6°68%°C  6°68v°C  6°68Y°C 6°68Y°C 7861 Y
8°96 £€°9.¢ 8°96 L°96 ¥°862 v°867 ¥°861 v 862 1°6£2°€  T1°6L2°C  1°6LT7°Ct  1°6L2°C €861 o
0°001 €°68¢ 0°001 0°001 1°68¢ 1°68¢ 1°68¢ 1°682 0°991°€  0°991‘C  0°991°¢c 0°991°¢ 7861 e
9°¢01 6°01% 9601 9°501 VAR AXA L ARAXA VAKX VARAXA L°89T°C  L°8%T°C  [°8%T°t  L-8vI‘E 1861 o
8°%6 1°69¢€ 8 %6 8°%6 8°9%C 8°9%¢ 8°9%2 8°9%2 TTL81°E  ToBI'E Tt/81°t  TUl81E 0861 k2
18213101SIH .mw
NOLNVHM (1)SNVAT  Tud 3SVHD ~ NOLYVHM  SNVAZ 14d HASYHD  NOLNVHM SNVAd 140 ASYHD avax 0
(00T = Z861) (00T = £961) (57861 suoTTT114) AVANITIVD L
X4ANI FD1¥d TAnd XAANI d01¥d JAWNSNOD 10Ndo¥d TVNOILVN SS0¥9 muMm
- e
. n.l\-vm
SLSVOTYOd OIWONODE FATLIVNYALTY o
.-ln el
Z 419Vl )
&

_\:_\.' Y
PRI

-

LR
>

-~




g - PRy Y N NN PR . T v T N W R R e e P T, S e e T i

1% w10 ‘V4dS¥ :221no§ g

K

SPSPIRT

5

NN

6°LC1 VAARY LL° LT S6L LL1 8661
£°0¢C1 9% € 90°/1 6. VIA L661
0*%I11 6%°¢ [€£°91 687 T¢L1 9661
8°/01 A" 0L°61 98¢ 891 G661
0°20t G6°¢ [0°S1T €8/ S91 7661
1°L6 6S°¢ 16 %1 087 €91 £661
9°26 £9°¢ 66°¢1 LLL 191 2661
$°98 86°¢ 6%7°¢1l VXA 661 1661
6°08 GGt 66°¢C1 142 (ST 0661 ©
—
9°6¢{ 96 °¢ 09°71 69/ GGl 6861
6°89 GGt £1°¢1 L9L VAR! 8861
0°19 ADEY 09°11 1374 €el £861
3sedaaod
S°€9 6%°¢t 9¢Z°11 %9¢ 8°761 49861
L°08 16°¢ 9¢°¢1 6SL 0°¢¢1 G861
1°68 9¢°Y 00°¢1 6GL [AR A %861
€706 €0y 06°11 0LL VAR A £861
£°66 AN 4 JA/ANA 19L L°0S1 2861
8°001 98° % £6°C1 6%L 9°€evl 1861
°e8 16°Y ¢8°01 ctL 0°1%1 0861
¥TBITI0ISTH
(s3ua)) (s3u?a)) (s3u3a)) (SaTTH) (saeas) qVAA
I01dd 1And 13r $1961 SINTIIND HIONJT 4T1¥1 LAVIOUIV ¥dd TVOSId
AOVEIAV ATIR YAONISSVd d3dd HANNIATY YIONASSVd FAOVHEIAV SIV3IS JOVUIAV

SNOILVYAdO DILSIWOQ - SNOILAWNSSV LSVOdd0d4d ¥IATUAVO JYIV IANITISVHE

..\I,llni‘ E - o ) n_.\..r.q-r £ L0 T3 %
% MWLMVv AN SN NMW

N AR

5y

- -l

¢ 474Vl

1 AR S A

- & A

AT I -Vh-‘*n. o)

Jfrﬂﬁf?l.

.nqn

yor ey

@ 0 AR
-'->




-

o

ey m T w o=

Ialeial ah ool 2of Lok fam e el San SRR Seh SoBkosof ek cai sl Saf AR Al el Al dle bl Ak almatil Al A Sal uab sl wabo Ml sak aalca b ~ad Sath, Sl SRl T Sl Bl A

1% waog ‘vdS¥d :adino§

2 6e1 0L°C G6°€1 s0L‘t 61¢ 866 [
VARER L7 AN 00L°? g1¢ 1661
14921 1L°T L6721 $69°C £1¢ 966 [
IAR 18°¢ %G Z1 069°C 01¢ 661
1°111 98°¢ v1°21 689°¢ LO€ %661
L7601 16°2 LL°11 S19°C v0¢ €661
£°00T 96°C 0% 11 99°z 10€ 7661
1°%6 £6°2 €0°11 659°C 86¢ 1661
0°88 26°C 89°01 SH9‘? 96¢ 0661
7°8 %6°T AN GE9°C v6¢ 6861
0°6¢ v6°C 90°01 679°C z62 8861 ~
€99 S6°¢ ZL6 S19°¢ 162 1861 B
1Sed3104
1°69 86°2 £9°6 5092 0°062 39861
6°%8 16°C 8€°6 9€9°Z 06T G861
£°16 91°¢ £9°6 v65°T 1°€82 ¥861
L°66 8c°¢ 66°6 L0S°T 2°6LC €861
9°601 %€ 26°6 Se%'T 6°142 7861
ettt 99°¢ L6 SLE‘T L°%9T 1861
8°96 29°¢ 19°8 052°C VALY 0861
«.Amu,.muOumHI
(s3ua)d) Amucwov'l (siua)) (Sa1TH) (sieas) yViA
401¥d ‘1dNd 1Ar $7961 _ SINIWAND HIONIT dTdL LAVIDAIV  ¥dd TVIS14d
HOVIIAV ATIA 4IONISSVd ¥dd dOANAATY YAINASSVd AOVHIAV SIV3AS IDVHEIAV

SNOTLVYEdO TVNOILYNYAINT - SNOILJWNSSY LSVIIHOd HATHYYVD HUIV ANITASVE

% d14vVL

YN Y

(AR
’

RPN ~ "JOC I s .
N .-uﬂ.-».n.n‘.
. Do - -

A g doar




Ty a7 A [ RPRTRTRCRC AR FLPRPLE R A AT AV Y N ..M
- ,\,\_
Y S
< o
,._ .... .nU-m
5 ‘€21 28ed uo sjou 93§ °*0F3jjeay pa3edjldnp ssoY 11 pPu®e 9 s,a21qel JO WNS \M :qm
N nr
- i . \L
,... Ulme pue ﬂ# Sma0og .<mm& HEE R § 1 Lo 2N ¥ . _m,.
g 6°2%9 S 611 v 128 9° /€L £ gy €°%69 8661 5
3 %19 £ 011 6°"£0S 1°L0L €1y 8°699 L1661 .ﬂ
¥ 1°¢€8S 9°4%01 G 8LY G €/9 €°6€ 7°%¢9 9661 &
3 A
- 6°99¢ G001 0°99% ¢ LS9 8° L€ %°619 G661 Y
m S 1%¢S 6°S6 9°GCyy 7°0t9 1°9¢ 1°%66 %661 R
m 1°91¢ 8°06 [ YA ¢ €09 VA% 8°89¢ €661 ‘m
w 1°16% 6°98 0% £°61LS 6°2¢ VANAAY 661 . rs
u 0°89Y% L°C8 £ 68t 2°06S S 1¢ L°816 1661 .wa@
3 VAR %A 1°82 £€°69¢ B ¥4 6°6¢C 9°¢c6Y 0661 aAuA
-. * . 1Y
e Fot g
w 81y VAR YA 0°Ghe 6°v76Y 8¢ [°99% 6861 < .n
< L*LOY 9°0¢ 1°LE¢€ %°08Y AN XA ¢ EsYy 8861 N 3
9 G 18¢€ £°99 8 71t LTesY 8°6T 6° 1Y /861
1 FELERERTE
p
4
] S 19¢ 1°%9 %167 1°6CY 8° 4T £ y0Yy 49861
] 9°¢gee 8°%9 8°89¢ L°%76¢ 8°%¢C 6°69¢ G861l
L°00¢ 2°09 S oYt rANASS %°€C g cee 9861
9°8/C 8°¢CS 8°GCCC £°6C¢t ¢ 1 1°80¢ £861
£°86¢C Z°6% G 60¢C 8°60¢E 8°61 0°98¢ 861
v 6YC £°0% 1°661 6°G67C 2 1¢ LY 1861
9°85¢ %S %°%0C 0°C1¢ ¢ % 8°£87 0861
¥TBOTI03ISTH
TV10L TYNOILVNYALINI DOI1L1SdnW0d TVILOL TVNOILVNYAINI DIISAWOA dvdaxX TvIoS1d
(suortrTd) (SUOITTIN)
SHTIW ¥YIONASSVd ANNIAANA SINIWANVIANT dAONASSVd ANNIAATY
- /1 0T44Vil ¥3ONEISSVd GH'INGIHOS TVIOL
SYALNWHWOD /STVNOIOAY ANV SYHAIYAVD ¥YIV IVIDYAWWOD SIIVIS QILINN
G d419VdL




IRTTANESY OSSR SIS e

. 1% m10d “VdS¥Y :321no§ K

. £°6e9 (AR A 1°02s 8°969 977y [AR1) 8661

: 1°£09 0°o11 1°L6Y %°899 L°0% L7229 L661

: %°9LS ¥°%01 0°2LYy 6°9¢€9 L°8E °86S 9661

. 2°09¢ €°001 6°65Y %729 £ LE 1°68¢ S661

m L°GES L°G6 0°0%y S°L6S 9 Gt 6°19¢ 7661

L L7018 9706 1°02% S eLS 6°tt 9°8¢S €661

. 0°98Y L°98 £°66€ %°9%S 1A 6°¢1S 661

T £°e9Y 6 28 8°08¢ 1°tes 1°1¢ 0°Z6% 1661

. 1°6LY 6°L¢ 7 19¢ 0°86Y% S°6C S 89Y 0661 .

w [ARAY] £oel 6°0%¢ 1° 1LYy 8°L¢ L ey 6861 m

P 0°10% $°0L sToee 8 LSY 6°9¢ 670ty 8861

b 1°8L¢ £°99 7°11¢€ 9°CeY R4 1° (0% L861

w 1Se09104 .

h

w % 86t 1°%9 €°%6C 9°60Y% 9°%¢ 0°6g8¢ 49861

3 9-°0¢¢t 8 %9 8°69¢ 0°sLe 9 %2 %°06¢€ sgel

k 0°867 £°09 L°LET L°9¢e £ el VARASY 7861

m % 9/¢C 8°¢¢ 9-¢ze 7 11¢ 1°1¢ £°062 £861 :
0°LS82 6% 8°£0C G°C6¢C L°61 B CLT (8ol .
£ 8v¢ £°0S 0°861 G*68¢C ¢ 1 £°%9¢ 1861 .
A4 T s AR A £°¢0¢ 1°%e Z°8L¢ g6l

TYNOILVNYIINI OILSTWOA V101l TYNOIIVNYHINI DILSAWOd WVAL TVOSTA
(suoryTId) (SUOTTTIK)
STTIW YAONASSVA INNAATY SINIWANVIING ¥IONASSVd ANAATAH

DI1J44VY1L ¥3IONISSVd dITNAIHDS
SYATYEVD IV TVIDYAWWOD SALVIS QHLINN

9 d714dVL




Sy
el

w104 ‘v4dsd :adinog
1y ¥

L°€9 7 st 8081 1°29 1°02$ G /€8 8661
€9 0°011 AR WA 8°19 1°L6Y %4708 1661
6°29 v %01 0°991 0°19 0721y 8°€LL 9661
1°€9 £°001 0°661 6°19 6°6SY 0°gnL 6661
6°29 L°G6 1°261 9°19 0°0%Y I3 AW %661
£°29 9°06 v oyl 1°19 1°0Zy $* (89 £661
£°29 L°98 2°6¢€1 9°09 £°66€ 6859 2661
1°29 G°Z8 6°2€1 2°09 8°08¢ 9°2¢9 1661
19 6°LL 17921 L°6S Z°19¢ 0°509 0661
6°09 £ €t %071 7°66 6°0%¢ 8°G/G 6861 -
1°19 G 0L v°CT1 0°09 S 0€E 8066 8861 a
8°09 £°99 L°601 %65 v 11¢€ 2°%2S 1861
umﬁuwuom
7°6S 1°%9 £°801 £°09 £°%6C £°88% 9861
8°69 849 9°86 6709 8°697 L°9¢gY $861
7°99 £°09 1°16 8° LS L°LET L7111y %861
0°%9 8°2S 9°2Z8 L°6S 9°¢2¢ VAR 743 £861
8719 7 6% 9°6( %°8% 8°10C 6°G6G¢ 2861
£€°¢9 £°0S S$'6L L°LS 0°861 AR 2 1861
629 %S 8°98 7°8$ 2°¢£02 0°6%¢ 0861
«.AmuMMOumwz
40LOVd (119) (119) JOLOVI (119) (119) YVAX TVOS1d
avo1t ¥ S, Wdd S WSV avol S, W S WSV
TYNOLLVNYAINI J11SIHOa

SYOLOVA aVO1 GNV DI44AViL "ALIDVAVD ¥3INESSV4 adTNAIHDS
SYITHIVO ¥IV TTVIDUAKWOD SELVIS AILINN

L dT4dVL

AL, TR ~ TR Tttt 1 A RN, | AR
| « o o0 DA i LA P A A -\,..\-
= 2 S, sﬂu RS O 1 e AT Y ﬁ¢. mﬁ:.-.f A AN

i -




310day A3T71qeT19d uoisindoad PUP UOTIBZITTIIN IJRIDITY VVd :30i1nos

651y 562 8492 LES L1 08% L16°C 8661
8L0°y 1874 992 SeY €€T 9¢¢ LOY°T L661
166°¢ V%4 182 vhy /€1 765 20€°2 9661
v16°¢ (e L6T €6€ 6€1 L9 1122 S661
se8e (YA4 80¢€ 9%¢ oyl 10¢ 01z %661
96, ¢ 12 S1¢ 00¢ 1 SSL €042 €661
£89°¢ S0z G1g 092 v41 808 166°1 7661
2£9°¢ 961 60¢€ 977 9%1 868 L68°1 1661
986 ‘¢ 981 0] 061 8yl 6 818°1 0661 -

zes‘e 9,1 00¢€ 991 641 L10°1 VAVAR! 6861
£yt 891 00€ w41 8yl €80°1 0861 8861
8L2°¢ €91 L62 A eyl ET‘T 91% 1 1861

31se22a104
891°‘¢ 091 €62 111 L1 G611 8€T°T 9861
8€6°C 961 LLT 16 6L1 19T°1 %L0°T 6861
SwL‘T 991 1£2 €8 191 A4S 296 7861
966°2 1 LLe €Y 661 1501 6€8 €861
£8v°C (71 192 ¥4 812 960°1 0€L 7861
SLv'e w1 ¥4 61 L62 L60°T €99 1861
v6e ‘T el L2 A 08¢ 620°1 S19 0861

*ﬂmu,quumﬁ:

VIOl INIONT ¥ ANIONT ¢ ANIONA T INTONT ¢ INIONI ¢ ANIONZA ¢ 1 AYVANVH
AJOog dJdIM Ad09 MOYYVN d0 SV

LAVADYIV 13 3JDY¥VI
SYITIIVI IV TVIDYWIWWOD SILVIS (T4LINN

g8 IT14VL

. T s .t l - A e = _e_» - - . . TR - .
\‘\ \\ 4,4 7, _.- o ."‘ -t e - - o S -—ow-.d. f. I« ‘v .w... 4 = X 8 * ..-\J NI Jﬁﬁ ” ¥ AI ¥ . '\n-!n-nh~ !-h_-- R H .-. -.. ... -\ .n. D -.. it --l -v.n- S f. 2




Py s IR IL AR PY T Y YT VRN UTYTYCTY e
-
1-\\‘ A
oy

I% wiod ‘VdSd :92i1nos

. omN“NH 088 0gL ooouﬁ YA LIXAN 09Z°¢L 8661
, wmo.NH 098 v8L sL1 692 8EY°1 GE6°9 L661
L7L 1T 148 €8 8861 182 %6G°1 119°9 9661
nnq“ﬂﬁ 978 LL8 11%°1 982 6%L°1 9z€‘9 G661
mﬂﬂ.ﬁﬁ 808 S16 ovZ 1 18T 006°1 cZ0°‘9 %661
i 068°01 1%:74 ov6 8L0°1 887 L[90°C VIS £661
F ﬁmm“oﬁ €SL 6%6 626 062 [81°C 984 ‘g 2661
qmm.oH 1L LE6 008 76T 61€°C GLZ S 1661
$80°01 199 %16 089 %62 oLv‘e 990°¢ 0661
HHm”a S19 868 8LS 662 9€9°C 68L°Y 6861 P
A €L7°6 6LS 768 00$ 162 18L°C 0Ew ‘Y 8861 ~

g 8€0°6 956 068 ocY %8¢ %68°C %86 ‘€ 1861

38ed3104
wmm“w 9% 788 8L€ ¥8T £66°C Sev ‘e 49861
mmh.ﬁ 6€S 678 60€ 192 %88°C L16°C S861
062" L 419 (8L 09¢ Ve 5082 166°C %861
owm.o €ES TLL 091 09¢ €1S5°C 881°C €861
890°9 016 vL L9 %62 SE9°C 098°1 7861
< qqa.o 10§ 914 09 88¢€ 908°C €L9°1 1861
8€6°‘9 949 1L 8¢ 069 %66°C 6L6°1 0861

¥TBO2TA03STH

b TVIOL ANIONT # ANIONE € ANIONA ¢ ANIONT % dANIONA ¢  ANIONA ¢ AVIX TVOSId

A00€ IAIM X009 MOYYVN
; (spuesnoyJ)

SYNOH ANJYOHIIV IVIOL
SYITIYVO ¥IV TVIDYLWWOD SIALVLS QALINN

6 I19VL

WA LR, s SILCECS PDOINNE L AR OO ) MY, FRRRRAAY A RRRITAR]  IRCRIE] T ks

- r-. -



sajewylsa

3jewylsd = 4

0dV VVvd ‘siaylo [TV {1y miogd vdsy ‘T1ony 29[ 13r1aed Iy :9DIN0S

i AR Al b A A el LA R b Rod Sad dol Aal

wirsuvwow

R g e o b i B s Aol Gad diod Mal Akl AaB Sk gl il ouhl A hatalh.

133

- e -~

906 ‘61 ozy 81y Z 980°61 960°T  066°LT 092°C 0€L %1 8661
L1Z61 61% L1Y Z 86L°81 8.0°T 0zL°L1 00zt 0ZS‘vI L661
726°81 L1y S1Y 50681 SYO‘T  09%“L1  0S1°E  OTI€°%wI 9661
02981 S1Y €Y rA S0z ‘81 ST0°T  06T°L1  060°CE 001w S661
9%¢ ‘81 vat; 1y z z€6°L1 TO0O‘T  0€6°9T 0€0°€E 006°CT 7661
SH0 ‘81 £1Y 1% €911 296 0£9°9T 0/6°CT 00L°‘€T €661
11221 o1y 80Y A 10€°LT 116 06£°91T 016°C 08%°‘€l 2661
T0€°LT 60% LOY Z £68°91 ] 05091 0$8°‘C 00Z°‘€T 1661
£88°91 11% 80% w91 Z18 099°CT 08L°C 088°Z1 0661
%9€ 91 €1y (138 € 166°S1 108 0GT°ST 00L°C 0S¥zl 6861
£€26°G1 81Y %1y Vi 606 ‘ST S8¢7 0ZL ‘%1  0£9°C  060°C1 8861
y1E ST ozy 91Y Y %68 %1 VYA on1‘%T  096°‘T  08S°TI L1861
35e092104
86€ ‘41 STy oy S €L6°ET S1¢ 86Z°CT  6IS‘T  €g€L°01 49861
9Ey ‘el 1847 9ty S 666°CT ZoL €6C°CT  L8€°CT 9066 6861
128°¢C1 09% yGh 9 19¢°21 L0L 6911 9/1°C 8L%°6 %861
06L°11 oYy €EY L 0SE ‘11 189 69901 T7.6°T (69°S €861
19€°11 L9Y 8SY 6 %6801 668 6£0°0T  (6L°T THT‘s 7861
926 °11 80S L6Y 11 810°11 192 LST0T  188°T 9/£°8 1861
99621 9%¢ %9 €1 02021 86/ 29211 9¢1‘T  921°6 0861
¥ T BOTA0]STIH
QIWASNOD  'IVIOL  NOIIVIAV TVIOL NOIIVIAV TVIOL °T1,INI OILSAWOQ qVEX
T4nd TVIANTD TYYANTD SYATVAVO ¥IV *S°0 TVOSId
TVIOL ANI'TOSVD NOILVIAV 1dnd LAr
(suoTfey JO SUOTITTINW)
1AVYOYIV NOILVIAV TIAID SAIVIS QAIINN
NOILdWNSNOD Tdnd INITOSVO NOILVIAV ANV 1dnd LAr 1VIOL
01 T19VLl
R T W N @ N N

N
&
-

*n

..-_:.
o

.
-

VRPN

oew

R NP3 S I

oy

SR ARy
N
A RN

N
%

e

L]
-
»

o .
.
"W

W

Ll

P



_
b
b
1
]
f
}

T

AIINASSVd dOVIIAY

HIONAT dI¥L YAONASSVA AOVIIAV

SLVIS JdOVIIAV

1% PU®e D-86Z S,WI04d ‘VYd4S¥ :921n0S
v°9Yy 0°66 0°Z0¢ 8°8¢ 8661
0°9y 0°66 0°00¢ $°8¢ L661
L°SY 0°66 $°861 0°8¢ 9661
£ 9y 0°66 0°961 §°Le G661
¢ 9y 0°66 S g6l 0°LcC 7661
1°9¢ 0°66 0°161 6°G¢ £661
6°SYy 0°66 $°881 6°%¢ <661
L°SY 0°66 668l L°¢T 1661
S°GY 0°66 §°Z81 6°¢c¢ 0661
6°7Y 0°66 0°6L1 1°¢¢ 6861
1°9% 0°66 YAt 6°0¢ 8861
SqYy 0°66 £°0L1 %°02 L861
1seda1o04d
4
0-GY 0°96 0°£91 ¢°0¢ 49861
€YYy 6°86 %°791 7761 G861
rali 6°86 $°091 1761 v861
1 9°GYy 0°96 6°161 ¢ 81 £861
] 0°vy 2°66 0°9y1 6°91 7861
b VAR % 0°9¢L 11yl 6761 1861
S°sY 6°1L AN ¢ 1°61 0861
x[B2TI03ISTH
(3uad13y) (ST TKH) (s211H) (sieas) qVIR
JOLIVd avol *I°A/°¥°d/VH SALVLS 8% LAVEDIIV  ¥3d TVOS14

11 I19VL

SNOILJHWNSSV LSVOIY0d SYALNWWOO/STYNOIOIM ANITASVI

134

RIS LIS DA N
o 1".'~' o'




"
o

?jewyisy

A o A A A A |

1% PU®B D-g6Z S,WI04 ‘VdSy 1921008

ﬂ
w 1°988°01 1°%86 0°20€°‘01 6°9S 6°6 0°16 8661 .
. v 961°01 1Al 199 0°0%9°6 8°¢S 9°¢ z°8Y (661
m L°91S5°6 L°9TS 0°266°8 9°0¢ £°6 €76y 9661 e
] A
m £ €168 6°%0S v°80%°‘8 0°8% "6 6°2% G661 A
: 9°9€T°8 2°6LYy v 6SL L 6° Y 8y 1°0Y %661 .«m
m 1°129°L G Gyh 9°181°¢L 1Ty Sy 9° L€ £661 " &
E
m 6°690°¢ 8°G1y 1°%59°9 G 6€ AL £°6¢ 7661 q
. 2°925°9 1°98¢ 1°0%1‘9 0°L€ 6°¢€ 1°€€ 1661 .
m 6°€10°9 ¥°9G¢ 6°169°S 9°%¢ 9°¢ 0°1¢ 0661
X
4
4 6°18%°S L°9Z¢€ 2°661°g 1°2¢ £€°¢ 8°8¢ 6861
w %7060 °S 8°91¢ 9°€LL Y v°0¢ AL zoLe 8861 -
n 0°619°% 6°262 1°9Z€‘y £°82 6°2 v°62 (861
_v 1Se2310y4
w 8°6ST Y L°89C 1°168°¢ 1°92 8¢ £°¢C 49861
" 8°708°¢ rANA XA 9°666°¢ v 49T G°2Z 6°12 6861
y v°9%9°¢ 8°9.2 9°69€ ‘¢ 8°€C 82 0°12 ¥861
w 2E%6°C 1°0%2 1°€0L°2 £°02 6z 8- L1 €861
L°69%°T v° 181 €°8L7°C 8 L1 T4 9°¢1 7861
) 8 oy1°‘C 8°9¢1 0°%00°C 0°91 8°1 rAK A 1861
v 6°€8L°1 8°L01 1°9£9°1 6°€1 61 VARA 0861
4 x[EOTI0ISTH
v VIOl SANV'ISI NI9YIA SAIVILS TVIOL  SANVISTI NI9¥IA SALVLS dVIR TVOS1d
W /0DT¥ 0x1y¥dnd 8y /0DT¥ olL¥dnd 8%
; /1IVMVH /1IVMVH
m SATIK YIINASSVd ANNIATY SINAWANVTANTG ¥IONASSVd ANNIATA
]
b
w (SUOTTTINW)
s D144VIL ¥A9NASSVd Q41NdTHOS
m SYALNWHOD /STVNOIOA SALVIS AILINN
w Z1 419Vl
d
<y ] = * Ay . !f f “y %s % 2 u\. n}l&'-.l. -vh \. \. ‘- \-\ g y 5 Q-- A-- -.\-.cnhﬂ q.J..b....d.. 4.. 4-. .. T, 2 .-u .-l [N -~'-h' c oy oy o-J 5 3 LI T n
S5 vﬁ..uo..mﬂvhm ROBNIINE — LS XN s .n...ﬂ. AR TSI ) MRS |, O RO AN 10255 ’




3jewyisy = 3

310oday £37177qeIT3y uors{ndolg pue UOTIBZITTIN IJEIDITY YV4 :3dIN0§ ¥

Bo”N A% 299 Lot 981 8661
9%0°z 449 019 €0¢L 807 L661
S00°2 80$ 09¢ €0L VA%4 9661
w‘auﬂ £6Y S6% 669 192 $661
106°1 9LYy onY 269 £62 7661
%281 914 L6€ 789 62¢ £661
mtw 0L€ 99¢ 0L9 69¢ 2661

9.1 12€ r4%% 699 1t 1661 2

SoL 1 %62 LO€ £69 1(% 0661 P

- K

A

mmow €S2 6.2 7€9 L9% 6861 < B

£8S°1 612 692 Z19 LLY 8861 — K

1061 ¢81 827 685 66% 1861

1seJ23104 S

€ ..(...\A

8€G ‘1 651 002 S19 %96 39861 S

1651 707 291 196 %29 861 B

12v°1 zL1 L1 £ES 695 861 “

7671 SL1 ¥4 £6% 10L £861

88€ 1 (A4 L11 £ey 91/ 7861 Sy

€1E’T L6 66 €8¢ nEL 1861 o

€191 98 101 S9¢ 198 0861 4

ia«wahOumﬁI JA

TVLIOL SILVdS 0% S1lv3as S1vds SILvdS ¢1 1 AYVANV[ . .m

NVHL TIOW 0% 0L 02 61 01 G1 NVHL SS31 40 sV

B LAVNDUIV WAONESSYVd T

SHALNWKOD /STVNOIONAY SALVIS adLINN -

€1 A19VL N

i

o

AN

..\“\

....-

u-\-‘« --inwh( “y v S .-v.-.l..d .... ) U- o ‘.!.. N -)

\-dq h'-.-.\h.\.n\ .-f -I --r. f.c.n l.- [ I .-\Jq ..< .-\‘-q lls- f- . H'. . .uv I




*ae3afk aepuayTed snojyaaad 3yl BJurpanp inoy 3uo
ISEIT 1B UMOTJ U33q 2ABY 3ISNm 3| pue uUOJIBIISTIal Ju31and B 3APY 3ISNW IJBIDITE BATIDE UY

W RTTARTTRTY

ool

*3uypunox juapuadapul Jo asneraq [el10] 03 ppe jJou Aew [FeIaq :S3ION

B il

UOTIBTAY JO YNOOQPUEBH TEDF3ISTIRIS VV4 :321In0S 4

et ARa Al Sl =

£°61C L76 $°9 1°C 0°¢ L°L 8°tZ §°291 8661
0°81¢ S°6 £°9 (A4 879 S°L L°eT 0°291 661
9°912 c°6 19 £°¢ 9°9 £°L 9°te $*191 9661
¢ s1e 6°8 6°¢ VA4 %°9 1°L S'el 0°191 G661
. 9°¢1¢ 9°8 9°g VA4 Z°9 6°9 VAN X4 G091 7661
6°11¢ £°8 £°s S$°¢ 6°G 9°9 £t 07091 £661

£°607 6°L 0°S §*2 9°G £°9 [ X4 8°8G1 661
6°80¢ 9°¢ LY S°C VAR 1°9 7t 7661 1661
L£°80¢C €L 7 Y 9°¢ s 6°6 £°ed 07091 0661

6°80¢ 0°¢ AN 9°¢ 0°s LS VA X4 0°191 6861

9°6027 L*9 0% L°C 8y 9°q 19 4 €791 8861

%012 %°9 8°¢ 8°C 9y S°g 9°¢¢ L°€91 L861
1sed3103

L°01C £°9 9°¢ 6°¢ VAl VAR 8¢l 7991 9867
6°0¢¢C <9 Y 6°¢ £y 8¢ 66 6°1L1 6861
L9 A A 6°6S (V4 ST 6°¢ S°S 1°6¢ %°991 7861
L°60C AR L VAR 0oy AR 0°6¢ %91 £861
£etld 0°s L°¢ £ e [AY LYy G°G6 6°/[91 7861
0°11¢ 6°Yy Z°t 8°¢ 0°¢ 1y 9% 7°891 1861
£°012 gy L7 1°¢ L°C Gt 1°627 7 891 0861
xIBJOT13103STH
TV10L YIHLO ANIFANT NOLSId 13roqint dnoddogint ANIONA INTONT 1 XYVANVC
LAVIDY0LOY -1LI1NK dTONIS J0 Sy
NOLS1d

ONIM (IXT4

(spuesnoy])
LAVIDYIV NOILVIAV TVIINTD HATLOV

?1 AT4dVL



—

Y W Y Y R Y N N W T W N U N U W N N T W WV W W W N T O T W T O O U T TN YO T O T YU U I W T W T I NI W T I N T W M W R W W WW W m KW TN W e m——w v —

]

*3urpunoa juapuadspul Jo 2sneEO3q [EI0I 03 ppe 30U Aew [Te3I3] :SIION
*Te303 Teuoyljeu ayl 03 uns A3yl 3Jeyz os paisnlfpe aiam STeI0] TPUOTIRIY xy

UOTIBTAY JO YOOqPUBH TBOTISTIRIS VY4 :3dIno§ 4

£°61¢C 8°9 1°¢2¢ 7°8¢ 0°ve 6°C1 0°6¢t 1°%¢ L€ £°8 8661
0°81¢ L°9 6°12 8¢ 6°¢¢ 8°71 8°8¢ 6°¢t 1 34 £°8 L661
9°912 L9 8°1¢C 6°LL 9°tt 8°71 9°8t L°te £ ¢e¢ ‘8 9661
2°61¢ 9°9 9°Tc L°LE VAR JANA £°8¢ G gt [ X4 (A"} S661
9°¢1¢ 9°9 §°1¢ 7°LE AR %Y L RA 0°8¢ £ et 0°¢d 1°8 %661
6°11¢C $°9 £°1¢ 1°L€ 6°C¢ S 71 L°LE o°¢ce 8°C¢C 1°8 €661
£°60¢ %°9 1°1¢ 9°9¢ A 1A £ LE 9°C¢ 6°7¢ 08 661
6°80¢C 79 0°1¢ 9°9¢ §°¢C¢t €21 TANAY §°2¢ L4 6°L 1661
L*80¢ %9 0°1¢ S°9¢ VAA) 1 9A [ANA g°z¢ (A4 6°L 0661
6°80¢ %9 0°1¢ 9°9¢ g2t £°C1 2°LE 1A §°¢¢ 671 6861
9°60¢ $°9 1°1¢2 L°9¢ A% IIA £°LE 9°7¢ 9°¢¢ 0°8 8861
%°01¢ S*9 1°1¢ 8°9¢ JAY £ 71 S*LE 8°¢C¢ I AA 0°8 (861

isedoa04
L°012 S°9 2 12 6°9¢ L°TE VARA 'RVAS 8¢t L7 0°8 9861
6°02¢ 9°/ 8¢l 9°/¢ 9°ve I°¢€1 8° 8¢ 1 33 6°¢€C '8 $861
£ €1 6°9 §°7¢ 0°G¢ 9 vt 0°¢l 9° (€ TANAY 2°¢€ 8L Y861
8°60¢C 8°9 1°22 VA4S 0°%¢t 8°C1 0°(L€ [ANAY 8¢l L L €861
¢ e1e 29 8°¢¢C L°9¢ ANAY 0 vl 0°0Y 1°¢¢ ¢ 1¢ 0°/ ¥x(861
0°11¢ 6°6 S %¢ VAR 0°1¢ 1°%1 6°6¢ 8°6¢C 0°¢? Vw4 1861
£°01¢ 6°6 7% €6t 6°0¢ 1°%1 L°6E L6 6°C¢C 7L 0861

xTB2TI031S1H

TVLOL TvY WNV dMV MSVY 30V TV 0Ssy viv ANV 1 AQVANVI
NOIDI vvd _ d0 SV

(spuesnoyl)
. NOIOHN Vvd ad
LAVEOYIV NOILVIAV TVYINTD JAILOV
1 F1dvl
LR I _d.n.-. Y, .\\.-lﬂﬂ. ~.~‘.-. -.- ..._.- ElPd n\.-- n\-.. .n. S AR -- -“-An».f 3
PP ARRTE | Iy AR R u ARSI WY
- > . b > - ‘ - g - - -

-




RN | SN SUCOGOA (o] hioivndyors el hhiting b SOMMIELT |  SRoitiays-Bl ORI SR REAAZ AN DRIy § St

m

4

W *3uipunox 3juapuadapur Jo 2SNED3dQ TEBI0I 01 pPpE J0U ApW TTEIS] :S3ION

1

, a3ewWIISy = 4

h

3 :Oﬂumﬂ>< Jo v—OOn:qum HmUMumﬂumum vvd +3@2anosg ¥

bo

1

3 8°9€ 9° 1€ S 9°2 0°€ 6"y 1°22 8661

1 9°9¢ 9 0°'¢ G* 9°Z 6°C 6°Y 1°22 L661

3 £°9¢ 9* 62 g 4 6°C 6°Y 0°2¢ 9661

b

. 8°6¢ G* 82 g* VA4 8°7 8°Y 0°22 G661

3 9°¢¢ G* L2 g* vz 8°C 8y 6°12 %661

1 €°5¢ G* 9°¢ G* €2 LT 8y 6°12 £661

b

1 8°v¢ 9* G*2 9° AR 9°2 LY 8°1¢ 2661

‘ 1°%¢ ' €C 9° 1°2 VA4 LY 9°12 1661

s 0° %€ ' 272 9° 0°¢ %z LY L°12 0661

o

, L €€ v* 0'2 9° 6°1 €2 LY 8°1C 6861

, L €€ UM 6°1 9° 6°1 A4 g8y 6°12 8861 o

: 6°€¢ v* 6°1 9° 8°1 2°C 8°Y -2 (861 -

3 1SEDa104

3

W 8- €¢ b 8°1 9° L°1 1°2 gy v 72 9861
2°9¢ v* L1 9° 8°1 9°C LS VAR .86

4 0°9¢ ° 6°1 9° 9°1 vz LS vUer "R61

i 0°9¢ LN L1 9- S°1 A 8°6 BT tR61

] L°L€ v 81 9- 9°1 1°2 09 o TRE !

) 0° 1Y 9° 81 8° 61 A4 v°9 6717 KR!

4 6°1% v* 8°1 6° £°1 1°¢ 99 R W o ome!l

F ‘ ) ¥l FOTIONTH

m TV10L 4AHLO ANIgUNL  NOLSId LArogdnl d0dd0gd.L ANTONA INT N SR U

r LIV¥D4010Y CSILLIN AN

3 e ___NOLsTM

1 _ONIM ddAYId

p

p

4 Amc0wﬁﬁmmw ||||| L

” NMOTd SUNOH NOILVIAV IVHANAD

"

; 91 319VL




e TR W IR RIS T T T TR R ORI T RGTARTT R T

WO WL RO WUV WIURST ORGSR

e

A Akl

Al taloc et ta oS el ~adl Ml b Al ke Al o Al Tl Uil S Rk € adl Tl S el

*Jurpunox juapuadapul Jo Isned3aq JeJol 03 ppe 3Jou Lew [IEIS] :S2ION
*1e3031 3uTATaSp UT SaTa0833ED 19ylo 03 pIppe aq 3Jou pynoys sijoryd pajexr juauwniisul (1)

*UOTIBTAY JO NOOQPUEBH TEOTISTILIS VVJ :3DIN0S

§°61e £°02¢ 81 9°6 8°6 1°801 1A S 6ot [ANR At 8661
1°%L¢ 8°G1L L1 6 L°6 8901 - A A S v0¢ 8 0%l L1661
8°CLC 9°01¢L 9°1 %6 976 9 %01 v Ivl 9°¢0¢t 7 oyl 9661
v 1Le 7°60L 6 1 £°6 $°6 $ 7ol 0°0%1 L°20¢ 6°6¢1 $661
1°0L¢ 7°669 71 6 7°6 L°66 G 8ET L7 10¢ ST6el 7661
£°89C 8°669 £°1 1°6 £°6 L7 L6 g 8el 8°00¢ 1°6¢1 £661
%7192 8°169 A 0°6 0°6 8766 8 6¢eT 6°86¢ 1°8¢1 661
1°99¢ S* %69 A 6°8 8°8 v Y6 £ Ivl ¥°00¢t ST6tl 1661
L°%9C %169 [AR 88 L8 (AN TARA A 6°10¢ 6°0%1 0661 <
0°¢€9¢ 9°669 (A 98 '8 16 1°yy1 7°€0¢t 1A A 6861
L7192 1°10L [AR! v'8 VAR] 688 9°6%1 6°70¢ L7ent 8861
?°09¢ L°%0¢ °1 £°8 £°8 ¢°68 9-8v1 0°80¢ [ARA £861
1sedaiog
9°86¢ S 60L 1 [ 1°8 L°28 9161 1°11¢ L7991 9861
9°96¢ VARAAA (AR} %8 S L ol 67661 1°0¢cE 1°061 6861
£°%S¢ 0°81¢L £°1 '8 (AN 6°GL 6651 9°81¢ [ANAAN v861
1°66¢ DRR A4 .1 8L 0°¢ S°¢L 1°691 1°2ce VAR I £861
AR AT °%9¢ 0°¢ KANA 69 £°0L 97891 9°8¢¢ 6°6/L1 2861
$°09¢ 028 L°E 0°¢ 09 9°69 7°€81 §rist 87661 1861
| A XA L*%18 AR% 8°9 (489 L°¢E9 1°¢81 £reve ¢°01¢ 0861
xTBOTA0ISTH
(1)a3aivy TVLOL YIV-NVHL  YIAITO  ¥ALJODITdH  LYOASNVIL  TVIDYIWWOD dLVATYd SINIANLS T AYVIANVCE
INIWNELSNI —4ALHOIT ANTTITV J0 SV
(spuesnoy]l)
ALVOI4I11¥dD 40 ddAl A9 SLOTId FAILOV
LT d74V]
RAARILAR

At 4 et
1J




v

—Y R R

23eWIISy = 3J

s -, s

wwumSﬂuwm 0dvV vvd :32I1Nno0Sg ¥
G161 € £°801 €1 6°€0L 7°%82 VAR PA 1°6€2 8661
S 96%°1 z L°%01 €L 1°£69 07212 VAR VAt 8°8¢Z L661
6°T9%°1 A Z-101 €L 1°049 9°%.2 G 0L1 0°8€C 9661
1°9Z% ‘1 A L°L6 €L 8°6%9 692 6°£91 L L€T G661
9 H1%‘1 A 2°%6 €L 0°€Y9 1°692 6°L91 6°9€C %661
9°€L€°1 A 9°06 Lt 6°G19 S°66e 0°£91 L°9€T €661
S 0zE‘1 1° 7°98 1°8 1°28$ 9°¢He %991 %°6¢2 7661
1°162°1 1 1°08 L°8 L %ES 2°62¢ v 497 6°€€2 1661
%°022°1 1° L°S¢L L8 UARAKS 0°222 v°H91 1°6¢€¢ 56T
G 1121 1 G°69 L°8 UALARS €412 €°691 2°9¢C 6861
3°861°1 1 6°99 L8 L°L0S 1012 6191 G LeT 8861
L°0LT*T 1 0°99 L8 9°08Y L°L0T 67191 L°6€C L861
3sedaaod
2°9€1‘1 1 9°19 L°8 G EGY 9°002 8°891 6292 49861
6°8ET1°T 1° 6°8S L°8 AR 2°012 v 81 v 6% S861
1°191°1 A 6°29 G°g 0°80% v°9¢¢ £°961 8°8%2 %861
6°€CTIT°1 U rAL 19 8L 7°96¢€ 6°0¢2 £°681 1°6€2 €861
AL ACRE G* 29 L6 1°29¢ 8°0¢€¢ v L61 z°162 2861
£°L62°1 8" 8°LS €€l z-€8Y 9°61¢ 1902 6942 1861
0°162°1 8" L°6S £ el 9°h/Y 6°€22 1°1€2 9°/82 0861
¥TBJTI03ISTH
Tvilol YIHIO ANIdNL  NOISId Larodant do¥dogynl ANIONT ANIONT IVAX TVISTd
LIVION010Y -1110K ATONIS
. uoilsyd
INIM QAXId
(suoTred 3O SUOITTINW)
NOTLIWASNOD TdNd LAVIDAIV NOILVIAV TVHANEO
81 19Vl
R R ) AT OIS, O

.

»

x

141




L Sah Al Sl el Al Sad 20l kil Bl B |

*SISeq IE3A TEOSTJ B U0 a1k umoyly sanoy i133dodIT3H (1)

UOTIBTAY JO HOOqpPueBH T[EOFISIILIS YVJd :92IN0S

s o

v

T e T

A" astaalin)

A A ek

N g

1°2 8661
(A L£661
£°C 9661
8°C G* £°8
L°c G* 0°8
9°C G* 8°L

%°C G661
%°C %661
S°¢ £661
1A 9° 1A
£°C 9° A
¢°c 9° 0"t

S°Z 661
S ¢ 1661
9°C 0661

142

0°¢ 9- 8°9
6°1 9° L9
6°1 9° 9 9

9°C 6861
L°C 8861
8°C L861
1SBD3104

9°
9*
9

871 S°9 9861
L1 1°¢
6°1 $°9
L1 9° 1°9
8°1 0L
871 0°9
8°1 8°¢

6°¢C
6°¢C 5861
Gz %7861
%°Z £861
9° £ e
8° 8°¢C
6° 1°¢

(861
1861
0861
¥[EOTJI01STH

M AN s o

v

V10L ANISANL NOLS1d V1Ol ANIGENL NOLSId T AYVANVD
(SUOTTITTH) (spuesnoyl) Jdo sv

(1)NMO1d SHNOH 13374 JALLOV

Pl S-S arae it B i O

e

e

NMO1d SYNOH ANV LIFTS 1AVIDYOLOY dJATILOV

61 A14VI

LR ) 4.., : ‘ b N -l\... .J\J\u -J\
SRR 3 BT




*3uTpunoa
juapuadapur Jo asnedaq Te3J0o3 03 ppe jou Aem [TeIIJ °SIaMO], [0IIUO0)
2T3JJeal 1Ty VvvVd Jo sainsold Aiaeiodmal syl 31997321 suoljeaado #ggl-786T1 :S23I0N

*KITATIOV OTJJeal ATV VYVd :92InoS y

afte oia die Aad ach gl AMLA <SS S i Dol el dall Aal Lob Aec  has At bt bt sk ol

o

LAk A ook Mol 2l sol ek oallal: il

M ke B a4 uid o n.a

66€ 0°6L LT 1°6% 6°01 £€°91 8661
66€ Ll L°T 0°8Y 9°01 1°91 1661
66¢ 9°G¢, L°T 8°9y £€°01 8°G1 9661
66€ 6°€L L°T 9°GY 0°01 9°G1 S661
66€ £° 2L L°C 9° 4%y L°6 £€°61 %661
66€ S°0L L°T v gy %6 0°61 €661
66€ 6°89 L°T %°ZY 1°6 L°Y1 7661
66€ €°L9 L°T VAR L/ 8°8 VAR A 1661
66¢€ L°S9 L°2 %°0Y G*8 1°%1 0661
66€ 1°%9 L°T 9°6¢ 1°8 L €1 6861 2
66¢ €°29 LT 9°8¢ L°L €°¢ct 8861 —
66€ S 09 L°2 L°L€ €t 871 (861
1sed310]
66¢€ 6°8S L°2 0°L¢ 6°9 A | 9861
86¢ 6°LS 4 e LE 6°9 €11 $861
coy 8°9¢ %°Z 8°9¢ 9°9 6°01 7861
0RE £°€S G-z £°6¢ 6°G L°6 £861
SLE 9°0§ €2 Al 13 1°G 0°6 7861
€cY 19 R4 9°%Yy 6°Y $°6 1861
A% 2°99 6z 6°8Y 9°y 1°01 0861
%ﬂmu.whnuum.m:
SYAMOL VVd V10l RIVIITIW NOILVIAV YALNWROD WATIIVD ¥vdax TVOSId
d0  dITWIN TV4ANIO /1XV1 41V yIV
(SUOTTTIN)

JOIAYES TOUINOD DJIA4AVIL VVd HLIM SLYOJYIV IV
SNOILVdddO I1AVIDYIV TVIOL

07 414vVid

= I & Ay e v Y X _r st 2 X K om PAAEORANRT P FASIRRN . SRR LR TS BT e AR Y
A n--.-.. .!0.««.“- ..-, .. R T ﬂ '. . x, .--.,.‘ .\A..- .w.,' . .\.\h\n\ NS ) .4u- f.pn..u-\'. .:-(-.“Hn-%f.nw. ,9 .\... -.-.x-.--naat ..‘Tr. R ..-.-.vﬁv It.‘n.nur\
- o A R e A - 5 - A N ]



DN~ L PP 8 o o R s au i | | Apuderiaipare MMM PR e D el i [ arar e - T 2 o <3

*3ujypunoa juspuadapul jJo asnedaq TeI0I 03 ppe jou Aem TIE3I3Q :SIION

*AITATIOV OTJJBIAL ATV VVd :321n0S

o o A 4

TP

9° LS 91 0°6¢C 6701 £°91 8661
G°9¢ %°1 %8¢ 9°01 1°91 L661
°66 1 L LC £°01 8°G1 9661
0°%S °1 0°LZ 0°01 9°6G1 S661
8°2S 7°1 %°92 L6 £°G1 %661
S 168 v°1 L°6¢ 6 0°61 €661
£°0S 2°1 1°62 1°6 Lyl 2661
1°6% 71 $°4e 8°8 VAR D 1661
6°LY 1 6°¢C S8 1°%1 0661
9°9% %1 A XA 1°8 L°€T 6861
(AN 2T 8°77 L°L £°etl 8861 -
g8 ey 71 £°7¢ €L 8°¢1 1861 =
15BD3104
9°th 7°1 6°1¢ 0°¢ £l 9861
6° 1% £°1 VANAA 6°9 €11 G861
0°1¥% ¢l TARAA 9°9 6°01 Y861
0°8¢ [Nt £€°1¢ 6°6S L°6 £861
0°9¢ 1°1 L°0¢ 1°S 0°6 861
0°¢y c°1 %°92 6°Y S°6 1861
vy -1 £°8¢ 9°y 1°01 0861
¥[BOT103STH
TVIOL AAVLIITIR NOILVIAV YIALOWWOD JITNIVO Y1V dVdR TVISId

TVHINID /IXVL 41V

(SUOTTTTH)
A2TA¥ES TOYINOD DIJ4VIL VVd HIIM SLYOJVIV IV
SNOILVYHEd0O LAVEDYWIV INVIINILI

17 319vl

d
B
AR ,.-JJ,..I J N T .\.r. ..\...n I -....,. , SR .u..,.... <3 ¥ ....w.. . y .,.-...uH\.M < e .,... -y ..... ) v;' J.‘J..'.. ..‘... 223 F..{..f\ \fn [ ..Am ® ..J-.JNIN...\ ]



Ty

*3urpunox juspuadapul jJo osnedaq [BIOI O3 PpE I0u Aem TTEISQ :SIJON

*A3TATIOV OTJJRIL 1TV VVA :9dInoS

LAaR Bl BB Rt Bad Jobk RV BN RS at Bt ]

%12 €1 1°02 8661
6°0C €1 9°61 L661
%°02 €1 1°61 9661
6°61 €1 9°81 G661
661 €1 z°81 7661
0°61 €1 LL1 €661
981 €1 € L1 2661
z°81 €1 6°91 1661
8°L1 €1 6'91 0661 m
¢ L1 €1 z°91 6861
1A €°1 861 8861
L°91 €1 y°g1 £861
1sedaioyd
791 €1 1°61 39861
0°91 Z°1 851 G861
8°G1 z°1 941 4861
£°G1 €°1 0" %1 €861
L91 z°1 S €1 7861
S 61 €1 7°81 1861
6°12 €1 9°02 0861
%HwUﬂhOuw,ﬁI
TVIOL AAVIITIN NOLLVIAV TVYANED AVAA TvOSId

T T W W W Y W W W W R W N WY T wW Y WYY VW Y N W W W VR N Y N T AT T Y P W YW AN NN YR TN W

_ _____ (suor11IN)
3DIAY3S TOYINOD OI44VILl VVd HLIM S140ddIV IV
SNOILV¥Hd0 LAVIDAIV TVO0T

¢¢ 314Vl




*3urpunoa
juapuadapur Jo asnedaq [e3l03 031 ppe 0u Lem [Telag °*SITIFTFOEI JOI3juod
yoeoadde aepea LaeliTruw pajeaado yyd 3Ie suorieaado JuswNiIsSul IpnIOUl BIBP YL

(%7 2Tqel 9°S) Wa3] UOTIPWIOJU] UEB SEB SIsayjuaaed
ul pa@3jou pue STEJOI 3Yl U] PIApPNIOUT 318 IDTAIS3S JIepel eaie papuedxs

pue sSaTITTToRJ (VDI) B2IV TO11UO0) TPUTWID]L 3IB SIJUNOD JUSWNIISUT YJI-UON :S33ION

*AITATIOV DTJJeal ATV VVd :3DIno§

AJIA¥IS TO¥INOD OJI144VHL VVd HLIM SL¥OJYIV LV
SNOILVEdd0O ILNIAWNYLSNI

(6*11) 8°¢€S £y AN A 9°01 £°91 8661
(¢°11) g°2¢ €Y L°12 €01 691 1661
(S*11) £°18 €y A A 0°01 2°91 9661
(¢*11) L°0S £y L°0C L°6 0°91 G661
($*11) 9°6% £y 2°02 %6 L°ST %661
3 (6°11) G-°8% £y L°61 16 7°G1 €661
Y
w (6°11) G° (¥ £y €61 88 1°61 7661
(S°11) %°9% g€y 881 S8 841 1661
m (0°11) %°¢g¥ € %°81 '8 C 9l 0661 m
y
m (€°01) T4y £y 0°81 3°L T1°%1 6861
N (5°6) 0°¢Y €Y 9°/1 VA L €T 8861
1 (0°6) L1y €y [ANA 0°L AR 1861
w jsedaaoyd
m (»°8) 7°0Y €y 8°91 9°9 L1 49861
. (0°8) L°8€ 1°% %91 %9 811 $867
; (8° 1) £ L€ 0% 0°91 0°9 €11 %861
(0" 1) 0°%¢ 8°¢ 8 %1 £°G 1°01 €861
(¢*9) L° 1€ 9°¢ 6°¢1 9y 6 7861
(9°6) T LE 6°€ G°81 9y Z°01 1861
(€°01) 7°8¢ 1*Y £°61 1°y 9°01 0861
¥[BOTI01ISTH
V101l AIVIITIN NOILVIAV YALOANNOD MATIAVD 41V dViaA TVDS1d
w TVYANEO /IXV1 A1V
]
.
m (SUOTITTIN)
\
1
w

£¢ d14VL
AR~ - e al iy WY S st sl o% ¥ PNl . RRERRR ~ 3 g -y O R TR s,
Cus ---.fnu. P % A~ n.\“n’,nﬂuﬂ-bh - ..-s\nn-.-n\w-naﬂn 5 X .....‘A .V... iy 3 .\.r\-\fqﬂv\u--nnﬁ et SEAPRCRTAL a8 r\lc.-.)\na.-.-.\ i 'nlnv(‘*-\’.hfq
o ' -‘“.. ... . - .H-;,n,u-\un..h lﬂ.f-‘.\l‘-.!.“.. f--h-n-,l.~. -.‘-....H...-‘.-n¢ \ , ..“hﬂ\u_\la.. , ..-\-‘.\;q.i-sl-n.-qnn AL 3 wf’ i)




Pwe

L aER ARRY]

*SUOTIBI0OT H{ 1B 9OTAIG

i I1I 23e3s Jo uoljeurmial Kiexodwmaj 943l 3087321 suorleiado g£ggI-2861 :S2I0N
»
b *A3TATIOV OTIIRIL ITV V¥4 :901noS 4
4
4
m 11 2°6 €z 8661
S 11 °6 £°2 1661
m S°11 2°6 €°C 9661
S 11 °6 €°C $661
S 11 2°6 €°C 7661
S 11 °6 €2 €661
S°11 2°6 €2 2661
S 11 °6 €2 1661
0°11 8°8 22 0661
€°01 1°8 T 6861
G°6 €/ Z°2 8861
0°6 8°9 °2 1861
315803104
v°8 29 T T 49861
0°8 0°9 0°C G861
8° L %G VAKA %861
0L LY €°Z €861
S°9 9°y 6°1 7861
9°6 8°9 8°7 1861
£°01 9°/ L°T 0861
.«.—.Nu.whOuwﬂm
TvIOL VS¥v ‘IIT 39vIS °‘II H49VIS SYIHV YVAR TVISId
VIYV FOIA¥ES IvVaAv¥ QHANVIXE TOYINOD TVNIWSAL

(SUOTTTIN)
SNOTLVIEdO INTRAYISNI ¥4I1-NON

¢ d'14VL

147

Jale

-
D
"
A,

~ -;(

X

ooV

.

-
£ JoLe

'y

. > .

>
- -
RYW ol

'_‘. "- '.l M
A
G
.":1";,\'..

.
#
!

»
N

->.' . .‘ ) Com
£ S AP JP VROSPRIAT Y. S PN §

A
.../.u.

A% . it AT
I PSR
“ '-‘-'p,-.,.
tﬁ{_‘.{.‘ll Py N

/'-d'
SN I
Ll Sy e
(L‘\‘Akl\.ﬁ&

RSES

»
1 8

RN R
2,
| g%

tu
"
-

s
o
N

-

¥ S S
L)
2%

Jo

.
'l

2
x
)

%




*8uypunox 3juapuadapuj 3JOo 3snedaq [ejol O3 ppe Jou Aew TIEB1I2Q :S92310N

*AITATIOV OYFJeil ATV VVd :3D0InoS

9°GH 1°¢ ) 1°6 6°0C 8661 B
8° Y 1°¢ € 01 L°8 L°0T L661 R
0°%% 1°g 1°01 G'8 €°02 9661 N m
1°€Y 1°6 6°6 1°8 0°02 S661
_ €Y 1°6 L°6 6°¢L 9°61 %661
€1y 1°¢ $°6 St 261 £661
9°0% 1°6 £°6 £ 6°81 7661
9°6€ 1°¢ 1°6 6°9 g8l 1661
L°8E 1°¢ 6°8 9°9 1°81 0661
9° L€ 1°S L8 2*9 9° L1 6861 s
9°9¢ 1°¢ S8 8¢ rANA 8861
v°6¢ 1°¢ £°8 v°g 9°91 £861
3Se02104
1°v¢ 1°6 0°8 0°S 0°91 49861
L°2€ 0°6 €8 8y 9° 91 $861
9°1¢ 6°Y €°8 vy 191 ¥861
v 62 9°y 8°L L€ €€t €861
6°LC £y gL €°¢ L°21 7861
S 62 LY 0°6 6°C 0°€1 1861
1°0¢ LY 6°8 9°C 6°€1 0861
¥[E97103STH
TVI10L AYVIITIN NOILVIAV VALOAWKWOD JITIIVD qvix
TVEANID /IXV1 ¥1IV J1v TVOSId
QATANVH Ldv¥0¥IV ¥4l _
(SUOITTIN)
SYAINTD TO¥INOD J2IJd4VIL ALNOY VIV Vvd 1LV
: AITANVH I1JVIDYUIV ¥J1
m 67 dA149VlL
L)

s
.......\.\.N-.



aaman o an s Bl o oo 2a o 2n | o oaa T Clun andit o2y 7

*A3TATIOY OYjJel] 1TV VV4 :adano§

r

m z°8 L°81 G*1 8°1 €1 9y G* €y 6°Y 0°8 8661

: Z°8 £°81 5°1 8°1 €1 G Yy G* 1y 6°Y 6L L661

m Z°8 6°L1 S 1 8°1 €°1 v Yy G 0°y 6°Y Lt 9661
]

: 1°8 S /1 61 g8°1 £°1 £y S* 8°¢ 8°y 9°¢ 5661

: 18 1°L1 G*1 8- 1 €1 AL G L€ 8"y v L %661

m 18 9°9] g1 g°1 £€°1 1% G* S g 8°y rAA £661
y

’ 0°8 £°91 §°1 8°1 €1 0"y S* vals LY 1°¢ 7661

0°8 8761 61 8°1 €°1 6°€ G* Z ¢ LY 6°9 1661

6°¢L v*Gl S°1 8°1 £°1 8°¢ ' 1°¢ LY L9 0661

8°¢ 6°%1 G°1 8°1 £°1 L°€ y* 6°¢ 94 6*9 6861 -
8¢ vyl 61 81 €°1 9°¢ y* L2 9°y £°9 8861 <
8¢ 8 €1 G°1 8°1 €°1 G°¢ y° G°2 9y 0°9 1861
18809104

8°¢ AL A S°1 8°1 €1 v°€ y* 4 9y L°S 49861

1°¢ 8°71 v 1 8°1 €1 G°g € k4 1°% rAY S861

0t £°21 v 1 L1 €1 'y € 0°2 1% 0°¢ v861

8°9 £°11 v°1 9-1 Z°1 €°¢ z L1 0°Yy LY €861

979 L°0T €°1 S°1 1 z°¢ A 9-1 8°¢ vy Z861

$'9 S 11 v°1 9°1 Z°1 6°€ 1 vl 8°¢ 9°y 1861

L°9 L°11 vl L1 Z°1 6°¢€ 1 Z°1 0°y 6°Y 0861

¥TBOTI01STH
SHIAD  SAUNLIVAAQ  SYIAO STINIAVAAA  SYIAO SHUNIYVAAQ  SHAAO SHUNINVAAd  SHAAO0  STunLuvada AVIL
441 441 41 ¥4I TVOS1d
TV10L XIVITTIK NOILVIAV TVHANED VILAWWOD/ IXVI ¥1V YATHIVD UIV
(SUOTITTIN)
SYIINED TOMINOD D144VIL ALNO¥ ¥4IV Vvd LV
SYAA0 ANV STYNLAVAAA ddI
97 379Vl
| T T SRRARRE ) SIAIRN . 200, PODTORD, | L0 b
S N Sl g d R £ X . . . fad



-
«
‘l

;_-,,
(Vi ¥

_ e
LA

“pa3ildoejuod 3JjeidaTe jo i1aqunu a3yl snyd ‘omi £q parrdrIaynw ‘sjyaraq 3orrd \m\h_.

pue pajeurdrio sueyd 3IY317j jo wns ayjl ol Tenbs sy saoraass IYF1ITy [EIOL :SIION n.,\..._m

..hhiﬂl

*£3TaTIOV OTIFRAL ATV VV4 :93DInog . u

1°66 Y] AR v°6 8661
S %g G/ €91 Z°6 L661
8°€¢ v/ Z°y1 0°6 9661 _m
T°€S VAN 1°91 8°8 5661
$°ZS £ 0°%1 9-8 %661
8°16 T 6°¢€1 %°8 £661
0°16 A L°€1 Z°8 2661
Z°06 AN S g1 0°8 1661
£°6Y 1°¢ £°¢1 8°L 0661
£°8Y 1°¢ 0°¢1 9/ 6861
9-/y 0°¢ 8°21 S*L 8861 2
8° 1Y 0°L 0°€1 VA L1861 -
35B03304
0°6Y L v €l S°L 49861
6°2S Lt 9°%1 0°8 6861
L°YS 1°8 1°61 Z°8 v861
6°9¢ 9-8 0°91 1°8 £861
%°29 L6 8 L1 5°8 7861
9°29 9°6 Lo L1 8°8 1861
1 °Y9 9°6 £°81 0°6 0861
3 »[BOTI0ISTH
4 SADIAYAS LHOITJ AALOVINOD sdd1¥d 1OTId AILVNIOTIO AVIAA TVDSId
m TVIOL LAVIDNIV SNVTd IHOId
"
"
" (SUOITTIN)
" SHYMOL/SNOTLVLS QANIHWOD (NV SNOILVIS ADIA¥AS LHOITd vvd 1V
m SHDITA¥AS IHOITd TVIOL
_.
"
m [T A79VL
)
)
r
V.......-. . - - ] . | N . DY Ry -.--- u-..ll i Jn-t- .-M-J.«.. B \-\.\.\.l.q.\
oy ¥y, ) ' J.....?._.....f...-. .“.......a«.,..z.,..w SN - | s




T T T TN T T W W T W T M S T AN T W T A Y v e~ -~ - =

*3uypunou

Juapuadapuy jo asnedaq [eI0I 01 ppe Jou Kemw [TRIQ :SIION

*AITATIOV DOTIIEIL ITY VY4 :32In0G 4

8661
£661
9661

5661
7661
£661

2661
1661
0661

6861
8861

L861
ISEO2103

49861
G861
%861
£861
861
1861
0861
¥[B2TI0ISTH

TVLOL dJA dJAG-YAT

JILVNIOTHO SNVId IHOITd

VIR TVISId

(SUOTITTIN)

SYAMOL/SNOILVLS GANISWOD ANV SNOILVIS FIIAYES IHOTTd Vvd LV

JILVNIOINO SNVId IHOITA

8Z IA19Vl




+3uypunoa juapuadapuj jo Isnedaq Te3IOI 03 Ppe J0u Aew [}JE3IdQ :SIION

*AITATIOV OFIJeAL ATV VYV :92IN0§ g

St 1°¢ v°Z e 9°¢ 2°1 € 8661
Sy 1°¢ v ye 9°¢ 1 € L661
vl 1°¢ €2 ye G°¢ z°1 € 9661
v L 1°¢ 4 v $°s z°1 € G661
€L 1°s A4 e %G z°1 € %661
A 0°S z°z 4 €°g z°1 € €661
A 0°S ¥4 4 €°6 Z°1 € 7661
1Al 0°S T v €S 71 € 1661
12 0°S 12 e z°s Z°1 € 0661
1L 0°S 1°2 e AL 1 € 6861 ~
0°L 6% 1°2 e 1°¢ 1 € 8861 b
0°¢L 6% 1°2 e 1°S 1°1 4 1861
3ISeO3104
A 1°6 1°2 e v 0°1 e 49861
L L G°g r A4 y- 8°s 1°1 ye $861
'8 6°S €2 4 €9 1°1 B %861
9°g €°9 €2 e 9°9 "1 ye €861
L6 A2 S°Z y° Lt z°1 e 7861
9°6 9y 0°2 4 6°L 6° y* 1861
9°6 Ll 0°2 ye 6°L 6° 4e 0861
*.HNUHhOum TH
TVIOL JdA JIAQ-Hd] XYVLIITIN NOILVIAV YILNWKNOD dATIIVO dIV VAR TVOSId
SAINY IHOT1d TVYANTD  /IXVLI ¥IV

X409dLVD ¥3SN

(SUOTTTIH)
SYAMOL/SNOILVLS GANISWOD ANV SNOILVLS AOIA¥AS LHOITd Vvd 1LV
dILIVINOD IJIVMIY¥IV

67 dATHVL

\.\niﬂ\niiﬂ ‘-n.b
IR -




p ST S mw—— e v v —————— = -

*13A3T %661 38 pa3daload gee1-$661
. sieo) TeISId “*H661 Puokaq arqerrieae jou uorjewaojul Jutuueld TIEIaQ (7)

. *33JBID1TIE pIEN) [BUOTIBN PUB 3AI3ISIY Se [13aM
i Se ‘3jeadate 20TA19S 1e[Nn8ax aurael pue AABN ‘9do104 1Ty ‘Auway sapnyoul (1)

*@suaja(q jo juadwlzedag ‘Ssuajaq Jo LiIBISBIDAS BYJ JO IDIFIJQ :3DINOS

ov1‘ce Z1€‘6 67¢ 1661 88% ‘01 8661

: WVARKA/ rALS 6%€ 166°1 88% ‘01 L661

; oy1°22 71€°6 6%¢ 166°1 88y ‘01 9661

:

3 ovr‘ze Z1€°6 67¢€ 166°1 88% ‘01 (2)s661

; ov1‘ze Z1€°6 67¢€ 166°1 88% ‘01 %661

m 590°T2 5676 g4 116°1 69% 01 €661
veL12 6sZ°%6 GGE 0961 %0C ‘01 2661

m 816°1¢ 226 LSE G161 %2001 1661

m 84T ‘1z GE6°8 8S¢ L1£6°1 810°01 0661

4 -

ﬂ %8012 z8°s 79¢ 0261 0866 6861 =

; LsLot 665 ‘8 99¢ 968 °1 9686 8861

3 zes oz 1L%°8 €L€ 1£8°1 L18°6 1861

1 3SBI3104

y

1 €L1°02 X YA %8¢ $18°1 AN 49861

1 ZEE61 QO¢HN 80% 188°1 0v9°6 6861

s £€8°81 Ty €ee LLL T 1556 7861

3 269°81 mquN £9¢ SwL‘l S6v‘6 €861

1 82L°1¢ 699°¢ 91¢ 0061 (Y96 7861

p €9€ 61 81L°L 16$ €v6°1 1116 1861

y 696 ‘81 L09°L 669 6981 v6L°‘8 0861

J o _ *amu,w.uoum.:*

3 TVIOL ¥ALdODITAH NOLSTd 409409dNL LAl IVAR TVIS1d

. 1dV¥O¥IV ONIM 13X1d

]

«]

m (1) SY1VLS (HLINI TVININILNOD FHL NI

9 LAVIDYIV AYVIITIW SN JAILIOV

h

“

>

3 0¢ A4Vl

b

}

L

-1%. ‘-.1_. ’ ” M-“.(-'“. \”\”\Uﬂ\ﬁ.\ [ .




*T2A3T %661 38 pa3103f01d 8661-G661
siea} [EISId "Hee1 Puokaq S[geITEAE JOU UOTIBWIOJUT 3utuuerd 1IRI=aqQ ()

*3Jeldite paeny) TBUOIIBN PUB SAI3SIdY SB J]aM se
“1jeadaTe 90TA13ds i1e[n8a1 autiel pue AABN ‘92104 ITY ¢fmay sapntoul (1)

s3suajag jo juswiiedag ‘asuaiag JOo AI1BISII9G Y3 JO IDTII0 :IVANOG

il ke A Lall Ll LRl Aol Lad tals sad tadt bed

h* Slha S el 08 be

€11, 651°C LET 918 100°‘Y 8661
€11, 6S1°C LET 918 100 ‘% 1661
€112 6S1°2 L1 918 100y 9661
€11, 6S1°C LET 918 100 ‘Y (2)s661
€11, 651°C LE1 918 100 ‘% %661
6899 651°C LE€T 918 LLS°E £661
%999 651°C LE1 718 966 ‘¢ 7661
Zvs ‘9 %60 °C oyl 908 706°¢ 1661
91% ‘9 166°1 191 %08 08y ‘¢C 0661
7Se 9 £56°1 €yl 6L 79%°¢ 6861 <
9.7°9 906 ‘1 ¢yl v8/ vy °¢ 8861 9
9€Z‘9 L06°1 gyl 98/ G6E ‘€ 1861
38822104
L0E°9 S18°1 LS1 ces 006G ‘¢ 49861
Z8L°S £9S°1 9Z1 6€L 0S¢ ‘€ G861
6186 609 ‘1 0zl 19¢ 68€°¢ %861
L9L°6 L66°1 611 9%/ SHe‘e €861
LL1°9 9/8°1 z61 29¢ Lye‘e 7861
058°¢ 16L°1 €67 oY8 9967 1861
6sT g 02e‘1 %4 96/ %06 ‘C 0861
x[E2JI0ISTH
TVLOL YAL4001ITIH NOJLSId d0d4d4094NL Lrar YvAX TVIOS1a

LAVIDYIV ONIM UIXId

W T YT YT QT

-Tw W N W TN TN TN LT

(spuesnoyl)
(1) SAIVLS UALINN TVININILNOD HHLI NI NMOTd SUNOH
LAVIOYIV AAVIITIK *S°N HAILOV

1¢ AT9VL




TN b S".

N e . as Aot aoh gon Sud B A iaaiohstded Y W T R T T WL Y e R R T L RPEI T W WTTWETTRPY RN TN TR I UTY PR LWL YR T Y TR TR TR YN TS

GLOSSARY OF TERMS

Alr Carrier Operations =-- Arrivals and departures performed by air carriers
certificated in accordance with FAR Parts 121 and 127.

Air Route Traffic Control Center (ARTCC) —— A facility established to provide
alr traffic control service to aircraft operating on an IFR flight plan within
controlled airspace and principally during the en route phase of flight. When
equipment capabilities and controller workload permit, certain
advisory/assistance service may be provided to VFR aircraft.

Air Taxi -~ An air carrier certificated in accordance with FAR Part 135 and
authorized to provide, on demand, public transportation of persons and property
by aircraft. Generally operate small aircraft "for hire"” for specific trips.

Air Traffic =-- Aircraft operating in the air or on an airport surface,
exclusive of loading ramps and parking areas.

Alr Traffic Hub -- Air traffic hubs are not airports; they are the cities and
Metropolitan Statistical Areas requiring aviation services and may include more
than one airport. Communities fall into four classes as determined by each

community's percentage of the total enplaned passengers by scheduled air
carriers in the 50 United States, the District of Columbia, and other U.S.
areas designated by the Federal Aviation Administration.

1. Large: 1.00 percent (3,633,415 passengers and over in CY 1985).

2. Medium: 0.25 percent to 0.999 percent (between 908,354 and 3,633,414
passengers in CY 1985).

3. Small: 0.05 percent to 0.249 percent (between 181,671 and 908,353
passengers in CY 1985).

4. Nonhub: Less than 0.05 percent (under 181,671 passengers in CY 1985)

Air Travel Club -- An operator certificated in accordance with FAR Part 123 to

engage in the carriage of members who are qualified for that carriage by
payment of an assessment, dues, membership fees, or other similar remittance.
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Aircraft Contacted =-- Aircraft with which the flight service stations have
established radio communications contact. One count is made for each en route
landing or departing aircraft contacted by a flight service station, regardless

of the number of contacts made with an individual aircraft during the same
flight. A flight «contacting five FSSs would be counted as five aircraft
contacted.

Aircraft Handled -- See IFR AIRCRAFT HANDLED.

Aircraft Operations =- The airborne movement of aircraft in controlled or
noncontrolled airport terminal areas, and counts at en route fixes or other
points where counts can be made. There are two types of operations: local and
itinerant.

1. LOCAL OPERATIONS are performed by aircraft which:
(a) operate in the local traffic pattern or within sight of the airport;

(b) are known to be departing for, or arriving from flights in local
practice areas located within a 20-mile radius of the airport;

(c) execute simulated instrument approaches or low passes at the airport.

2. ITINERANT OPERATIONS are all aircraft operations other than local
operations.

Airport Advisory Service == A service provided by flight service stations at
airports not served by a control tower. This service provides information to
arriving and departing aircraft concerning wind direction/speed, favored
runway, altimeter setting, pertinent-known traffic/field conditions, airport
taxi routes/traffic patterns, and authorized instrument approach procedures.
This information 1is advisory in nature and does not constitute an ATC
clearance.

Airport Traffic Control Tower —- A terminal facility which through the use of
air/ground communications, visual signaling, and other devices, provides ATC
services to airborne aircraft operating in the vicinity of an airport and to
aircraft operating on the movement area.

All-Cargo Carrier -— An air carrier certificated in accordance with FAR Part
121 to provide scheduled air freight, express, and mail transportation over
specified routes, as well as the conduct of nonscheduled operations which may
include passengers.

Approach Control Facility -- A terminal air traffic control facility providing
approach control service.
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Approach Control Service —— Air traffic control service provided by an approach
control facility for arriving and departing VFR/IFR aircraft and, on occasion,
en route aircraft. At some airports not served by an approach control

facility, the ARTCC provides limited approach control service.

ARTCC -- See AIR ROUTE TRAFFIC CONTROL CENTER.

ASMs -- See AVAILABLE SEAT MILES.

Available Seat Miles (ASMs) -- The aircraft miles flown 1in each flight stage
multiplied by the number of seats available on that stage for revenue passenger
use.

Business Transportation -- Any use of an aircraft not for compensation or hire
by an 1individual for the transportation required by a business in which he is
engaged.

Center —— See AIR ROUTE TRAFFIC CONTROL CENTER.

Center Area -- The specified airspace within which an air route traffic control
center (ARTCC) provides air traffic control and advisory service.

Center Radar Approach Control (CERAP) =- A combined air route traffic control
center (ARTCC) and a terminal approach control facility (TRACON).

CERAP —-- See CENTER RADAR APPROACH CONTROL.

Commercial Air Carriers -- An air carrier certificated in accordance with FAR
Firts 121 or 127 to conduct scheduled services on specified routes. These air
carriers may also provide nonscheduled or charter services as a secondary
operation. Four carrier groupings have been designated for statistical and
financial data aggregation and analysis.

1. MAJORS: Air carriers with annual operating revenues greater than
$1 billion.

2. NATIONALS: Air carriers with annual operating revenues of between $100
million, and $1 billion.

3. LARGE REGIONALS: Air carriers with annual operating revenues of
between $10 million and $99,999,999.

4, MEDIUM REGIONALS: Air carriers with annual operating revenues of less
than $10 million.
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Common IFR Room =-- A highly automated terminal radar control facility. It

provides terminal radar service in an area encompassing more than one major
airport which accommodates instrument flight operations.

!

Commuter Air Carrier —- An air carrier certificated in accordance with FAR Part
135 which operates aircraft with a maximum of 60 seats, and provides at least
five scheduled round trips per week between two or more points, or carries
mail.

Commuter/Air Taxi Operations —— Those arrivals and departures performed by air
carriers certificated in accordance with FAR Part 135.

Control Tower —— See AIRPORT TRAFFIC CONTROL TOWER.

Domestic Operations =-- All air carrier operations having destinations within
the 50 United States, the District of Columbia, Puerto Rico, and the U.S.
Virgin Islands.

Executive Transportation -- Any use of an aircraft by a corporation, company or
other organization for the purpose of transporting its employees and/or
property not for compensation or hire, and employing professional pilots for
the operation of the aircraft.

FAA —- Federal Aviation Administration.

Facility -- See AIR TRAFFIC CONTROL FACILITY.
Flight Plan -- Specified information relating to the intended flight of an

aircraft that is filed orally or in writing with a flight service station or an
air traffic control facility.

Flight Service Station (FSS) -- Air Traffic Service facilities within the
National Airspace System which provide preflight pilot briefings and en route
communications with IFR flights; assist lost IFR/VFR aircraft; assist aircraft
having emergencies; relay ATC clearances, originate, classify, and disseminate
Notices to Airmen; broadcast aviation weather and NAS information; receive and
close flight plans; monitor radio NAVAIDS; notify search and rescue units of
missing VFR aircraft; and operate the national weather teletypewriter systems.
In addition, at selected 1locations, FSSs take weather observations, issue
airport advisories, administer airmen written examinations, and advise Customs
and Immigration of transborder flights.
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Flight Services -—- See TOTAL FLIGHT SERVICES.

Foreign Flag Air Carrier —-- An air carrier other than a U.S. rlag air carrier
in 1international air transportation. "Foreign air carrier” is a more inclusive
term than “foreign flag air carrier,” presumably including those non-U.S. air
carriers operating solely within their own domestic boundaries. In practice,
the two terms are used interchangeably.

FSS ~~ See FLIGHT SERVICE STATION.

General Aviation =- All civil aviation activity except that of air carriers
certificated 1in accordance with FAR Parts 121, 123, 127, and 135. The types of
aircraft used in general aviation (GA) activities cover a wide spectrum from
corporate multi-engine jet aircraft piloted by professional crews to
amateur—built single-engine piston acrobatic planes, balloons, and dirigibles.

General Aviation Operations -~ Arrivals and departures of all civil aircraft,
except those classified as air carrier and commuter/air taxi.

Hub —-- See AIR TRAFFIC HUB.

IFR —— See INSTRUMENT FLIGHT RULES.

IFR Aircraft Handled =- The number of IFR departures multiplied by two, plus
the number of IFR overs. This definition assumes that the number of departures
(acceptances, extensions and originations of IFR flight plans) is equal to the
number of landings (IFR flight plans closed).

IFR Departures -— An IFR departure includes IFR flights that:

1. originated in a Center's area;
2. are extended by the Center; or

3. are accepted by the Center under SOLE EN ROUTE clearance procedures.

IFR Overs =~- An IFR flight that originates outside the ARTCC area and passes
through the area without landing.

IFSS -~ See INTERNATIONAL FLIGHT SERVICE STATION.
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International and Territorial Operations =- The operation of aircraft flying
between the 50 United States and foreign points, between the 50 United States
and U.S. possessions and territories, and between two foreign points. Includes
both the combination passenger/cargo and the all-cargo carriers engaged in
international and territorial operations.

Instructional Flying -- Any use of aircraft for the purpose of formal
instruction with the flight instructor aboard or with the maneuvers on the
particular flight(s) specified by the flight instructor.

Instrument Approach =- A series of predetermined maneuvers for the orderly
transfer of an aircraft under instrument flight conditions from the beginning
of the initial approach to a landing, or to a point from which a landing may be
made visually. It 1s prescribed and approved for a specific airport by
competent authority (FAR Part 91).

Instrument Flight Rules (IFR) =- Rules governing the procedures for conducting
instrument flight.

Instrument Operation -- An aircraft operation in accordance with an IFR flight
plan or an operation where IFR separation between aircraft is provided by a
terminal control facility or air route traffic control center.

International Flight Service Station (IFSS) -- A central operations facility in
the flight advisory system, manned and equipped to control aeronautical
point-to-point telecommunications, and air/ground telecommunications with
pilots operating over international territory or waters, providing flight plan
following, weather information, search and rescue action, and other flight
assistance operations.

Itinerant Operations —— See AIRCRAFT OPERATIONS.

Large Regionals —-— See COMMERCIAL AIR CARRIERS.

Local Operations -— See AIRCRAFT OPERATIONS.

Ma jors —— See COMMERCIAL AIP CARRIERS.

Medium Regionals —-— See COMMERCIAL AIR CARRIERS.

Military Operations =- All arrivals and departures performed by aircraft not
classified as civil.
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‘i:: Nationals —- See COMMERCIAL AIR CARRIERS.
{53 |
! 'R"‘
Rk Personal/Pleasure Flying -- Any use of an aircraft for personal purposes not
gy associated with a business or profession, and not for hire. This includes
N j maintenance of pilot proficiency.
t:,
4
Y "™
t\d Pilot Briefing —-- A service provided by the Flight Service Station to assist
', g y
lr pilots in flight planning. Briefing items may include weather information
I NOTAMS, military activities, flow control information, and other items as
;}: requesced.
a
:ﬁ Radar Air Traffic Control Facility (RATCF) -- An air traffic control facility,
¢ located at a U.S. Navy (USN) or Marine Corps (USMC) Air Station, utilizing
) surveillance and, normally, precision  approach radar and air/ground
J& communication equipment to provide approach control services to aircraft
¢:: arriving, departing, and transiting the airspace controlled by the facility.
e The facility may be operated by the FAA, the USN and the FAA, the USN, or the
52' USMC. Service may be provided to both civil and military airports.
LY
:ﬁ Radar Approach Control (RAPCON) —— An air traffic control facility, located at
.iQ a U.S. Air Force (USAF) Base, utilizing surveillance and, normally, precision
2R approach radar and air/ground communication equipment to provide approach
2{: control services to aircraft arriving, departing, and transiting the airspace
controlled by the facility. The facility may be operated by the FAA, or the
~ USAF. Service may be provided to both civil and mil{itary airports.
i: Radio Contacts =~ The initial radio call-up to a flight service station by en
e, route aircraft; a complete interchange of information and a termination of the

O contact.

)
Zo RAPCON -~ See RADAR APPROACH CONTROL. :
if' RARCF -- See RADAR AIR TRAFFIC CONTROL FACILITY.
Fi: Registered Active General Aviation Aircraft —— A civil aircraft registered with A
.i- the FAA that has been flown one or more hcurs during the previous calendar )
f}i year. Excluded are aircraft owned and operated in regularly scheduled, j
- nonscheduled, or charter service by commercial air carriers or aircraft in '
‘ excess of 12,500 pounds maximum gross takeoff weight, and owned and operated by h
‘. a commercial operator certificated by the FAA to engage in intrastate common q
o carriage. N
<. “
"-' u
> Revenue Passenger Enplanements =- The total number of passengers boarding ‘
. aircraft. This includes both originating and connecting passengers. 3
- :
b s 3
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”)ﬁ Revenue Passenger Load Factor =-- Revenue passenger-miles as a percent of
\“ﬁ available seat-miles 1in revenue passeunger services, i.e., the proportion of
95} aircraft seating capacity that is actually sold and utilized.

b

A4

::¢} Revenue Passenger Mile (RPM) -- One revenue passenger transported one mile in

Lu;} revenue service. Revenue passenger—-miles are computed by summation of the

‘:f: products of the revenue aircraft miles flown on each inter-airport hop

L multiplied by the number of revenue passengers carried on that hop.

)
"

;i:i Revenue Ton Mile (RTM) —-- One ton of revenue traffic transported one mile.

&

{ . RPM -- See REVENUE PASSENGER MILE.

¥ Y

‘:¢: RSPA -- The Research and Special Programs Administration of the U.S. Department
N of Transportation. This office 1is responsible for the collection of air
o carrier traffic and financial data on Form 41 that was formally collected by

Qﬁﬁ the Civil Aeronautics Board.

| e’
.’ G
- 1

Tty RTM -- See REVENUE TON MILE.

o Secondary Airport =-- An airport receiving approach control service as a
satellite to a primary approach control facility, or one at which control is
exercised by the approach control facility wunder tower en route control

:{:' procedure.

e

e

i Supplemental Air Carrier -- An air carrier certificated in accordance with FAR

Part 121, and providing nonscheduled or supplemental carriage of passengers or

o, cargo, or both, in air transportation. They are also referred to as
S

RN nonscheduled or charter air carriers.

N
:-f: Terminal Radar Approach Control (TRACON) =-- An FAA traffic control facility
{ R using radar and air/ground communications to provide approach control services
A0 to aircraft arriving, departing, or transiting the airspace controlled by the
CNg facility. Service may be provided to both civil and military airports. A
:u: TRACON is similar to a RAPCON (USAF), RATCF (USN), and ARAC (Army).

e

)i Total Flight Services -- The sum of flight plans originated and pilot briefs,
‘~’§ multiplied by two, plus the number of aircraft contacted. No credit is allowed
N for airport advisories.

QK
\:".

«
p :F Total Operations =-- All arrivals and departures performed by military, general

‘ aviation, commuter/air taxi, and ailr carrier aircraft.
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:\, Tower -- See AIRPORT TRAFFIC CONTROL TOWER.

~ A i— - - )
o 1
A
L TRACON -- See TERMINAL RADAR APPROACH CONTROL. !
::} U.S. Flag Carrier -- One of a class of air carriers holding a certificate |
:\' issued by the Department of Transportation, and approved by the President, \
;:: authorizing the carrier to provide scheduled operations over a specified route 1

A" between the U.S. (and/or its territories) and one or more foreign countries. ]
v}
k- ]
AN 4
«”: VFR -- See VISUAL FLIGHT RULES. 4

--
il S Jab §
[
]

VFR Tower =-- An airport traffic control tower that does not provide approach
control service.

Visual Flight Rules (VFR) —- Rules that govern the procedures for conducting
flight under visual conditions. The term "VFR" is also used in the U.S. to

indicate weather conditions that are equal to or greater than minimum VFR
requirements. In addition, it is used by pilots and coatrollers to indicate

type of flight plan.
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S
Yoy
M ACTIVE U.S. COMMERCIAL AIR CARRIERS
e
-
AN
V)
S
‘.:;:.
o Date of First
oy Carrier Carrier Reported Traffic (3)
Air Carrier Type (1) Grouping (2) Domestic International
K
oo 1. Aerial (AG) F MR 12-84 8-84
o, 2. Air Atlanta (CC) s LR 2-84
P 3. AirCal (0C) S N 1-79
) 4. Air Express F MR 4-83
3 5. Air Hawaiil S MR 11-85
) i
e 6. Air Wisconsin (ZW) S N 7-79
h :.,- 7. Alaska (AS) S N X
2ot 8. Aloha (AQ) (4) S N X 6-84
;:; 9. American (AA) S M X X
10. America West (HP) S N 8-83
AN
o 11. American Trans Air C LR X X
s 12. Arrow (JW) S LR 11-82 6-83
»:3: 13. Aspen (AP) (5) S LR 1-85
- 14. Atlantic Gulf (Z2Y) c MR 9-85
:) 15. Braniff (BN) (6) S N 3-84
&
20N 16. Britt (RU) (7) ] LR 10-84
A 17. Buffalo c LR 4-84 4~84
. 18. Challenge Air Cargo F MR 7-86
! - 19. Challenge Air Int'l. S MR 7-86
7 20. Continental (CO) S M X X
21. Delta (DL) S M X X
22. Eastern (EA) S M X X
23. Emerald (OD) S LR 7-82
24, Evergreen (JO) F LR X X
25, Federal Express (FM) F M 1-86 1-86
26. Florida Express (Z20) S LR 1-84
27. Flying Tiger (FT) F M X X
28. Galaxy (GY) C MR 10-83 12-83
29. Great American (FD) C MR 10-80
30. Gulf Air Transport (GA) c MR 1-85
165
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R Date of First
::-'\ Carrier Carrier Reported Traffic (3)
::.“ Air Carrier Type (1) Grouping (2) Domestic Internatiomal
S e 31. Hawaiian (HA) S N X 10-84
o 32, Horizon Air (QX) S LR 9-84
A 33. Independent Air S MR 9-94 9-84
- 34, Interstate F LR 5-85 5-85
A 35. Jet America (SI) S N 1-82
p ,_ 3b. Jet East C MR 1-85
e 37. Jet Fleet (JL) C MR 6-83
P 38. Key C LR 6-84 1-85
b 39. McClain (MU) S LR 11-86
P, 40. Markair (BF) (8) S LR X
- 41. Midway (ML) S N 11-79
o 42, Mid Pacific (HO) S LR 10-85
o7 43. Midwest Express (YX) S LR 7-84
Eers 44. Million C MR 1-86
> -' 45. New York Air (NY) S N 12-80
- 46. Northern Air Cargo (HU) F LR 12-82
S 47. Northwest (NW) (9) S M X X
e 48, Pacific Interstate (QT) S LR 12-84
. 49, Pacific Southwest (PS) S N 1-79
L. - 50. Pan American (PA) S M X X
L 51. People Express (PE) S N 5-81 5-83
S 52. Piedmont (PI) (10) S M X
53. Pilgrim (PM) S LR 9-85
j:-:;' 54, Ports of Call Travel Club c LR 9-85
- 55. Presidential Air (XV) S LR 10-85
.‘2 56. Reeve (RV) S LR X
L 57. Rich (XR) c MR 1-82
‘.)-::: 58. Rosenbalm F MR 4-85 4-85
e 59. Skybus (FW) S MR 7-85
4::.: 60. Skystar C MR 1-85 3-85
61. Sky World c LR 10-85 10-85
S 62. Southern Air F LR 5-80 4~80
N 63. South Pacific Island (HK) S LR 7-81
:;;;; 64. Southwest (WN) S N 2-79
oY 65. Sun Country (SC) C MR 1-83 3-83
o
e
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Date of First

Carrier Carrier Reported Traffic (3)
Alr Carrier Type (1) Grouping (2) Domestic International
66. Sunworld (JK) S LR 5-83
67. Total Air (TA) C MR 10-84 5~-85
68. Tower (FF) S LR 11-83
69. Trans Air-Link F MR 1-84 1-84
70. Trans International F MR 5-85 1-85
71. Transtar (MA) (11) S LR 8-81
72. Trans World (TW) (12) S M X X
73. United (UA) S M X 4-83
74. US Air (AL) S M X
75. Western (WA) S M X X
76. Zantop F LR X X

(1) S = Scheduled; C = Charter; F = All-Cargo.

(2) M = Majors; N = Nationals; LR = Large Regionals; MR = Medium Rerionals.

(3) Date of first reported traffic is indicated for those carriers starting
service since the passage of the Airline Deregulation Act of 1978. Traffic
reported by those carriers certificated prior to deregulation indicated by
an X.

(4) Discontinued intermational service 1/85.

(5) Carriler reported as a commuter air carrier from 9/82 to 12/84.

(6) Carrier did not operate from 5/82 to 2/84.

(7) Carrier reported as a commuter air carrier from 9/81 to 9/84.

(8) Formerly Alaska International.

(9) Merged with Republic Airlines.

(10) Merged with Empire Airlines.

(11) Formerly Muse Airlines.

(12) Merged with Ozark Airlines.
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Appendix B
CARRIERS NO LONGER INCLUDED IN AIR CARRIER FORECASTS

Date
Date of First of Last
Carrier Carrier Reported Traffic (3) Reported
Air Carrier Type (1) Grouping (2) Domestic Int'l. Traffic (4)

1. Aeromech (KC) S MR 7-79 5-81**
2. Air Florida (QH) s N 1-79 7-80 5-84%
3. Air Illinois (UX) S LR 1-83 2-84%
4, Airlift (RD) C MR 7-84 7-84 12-85%
5. Airmark C MR 8-84 9-84 12-84%

6. Air Midwest (ZV) S LR X 12-84%*
7. Air National (AH) C LR 4-84 6-84%
8. Air Nevada (LW) ) MR 4-81 7-82%*
9. Air New England (NE) S MR X 10-81%*
10. Air North (NO) S MR 6—-80 8-82%**

11. Air North/Nenana (XG) S MR 3-81 8-82%*
12. Air One (CB) S LR 4-83 7-84%
13. AirPac {RI) S LR 4-84 12-85%
14. All Star (LS) S MR 4-83 4-83 10-85*
15. Altair (AK) S MR 1-79 9-82%

16. American Int'l. (AV) S LR 11-82 9-84%*
17. Apollo (ID) S MR 5-79 7-81**
18. Arista (RI) c MR 12-82 8-82 3-84*
19. Best (IW) S MR 7-82 10-85%*
20. Big Sky (GQ) S MR 6-79 9-82%%

21. Blue Bell (BB) C MR 6-83 2~-84%
22. Cascade (CZ) S LR 1-85 11-85%
23, Capitol (CL) S N 7-80 7-81 9-84%
24, Challenge (CN) F MR 8-82 6-86%
25. Cochise (DP) S MR 1-79 12-81%*

26. Coleman (CH) S MR 9-79 3-80*
27. Colgan (CJ) S MR 4-81 3-83%*
28, Empire (UR) S LR 10-79 4-86%
29. Five Star C LR 12-85 12-85 4-86*
30. Flight International c MR 4-84 6-84 9-85%
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31.
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33.
34,
3s.

36.
37.
38.
39.
40.

41.
42,
43.
44,
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46.
47.
48.
49.
50.

51.
52.
53.
54,
55.

56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
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__Alr Carrier

Carrier

Carrier
Type (1) Grouping (2) Domestic
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Date of First

Reported Traffic (3)

b > oa i

Frontier (FL)
Frontier Horizon (FH)
Global (GL)

Golden Gate (GG)
Golden West (GW)

Guy America (HX)

Hawaii Express (LP)
Imperial (I1)

Int'l. Air Service (IE)
Jet Charter

Kodiak (KO)
L.A.B. (JF)
Mid-South (VL)
Midstate (IU)
Midway Express

Mississippi Valley (XV)
Munz (XY)

New Air (NC)

New Wien (WC)
Northeastern (QS)

Overseas (0OV)

Ozark (0Z)

Pacific East (PR)
Pacific Express (VB)
Peninsula (KS)

Pride Air (NI)
Republic (RC)

Rocky Mountain (JC)
Royale (0Q)

Ryan

Sea Airmotive (KJ)
Sky West (QG)
Samoa (MB)
Southeast (NS)
Swift Aire (WI)
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N
LR
LR
MR
MR

MR
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LR

LR

LR

MR

LR

LR
LR
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Date
of Last

Reported
Traffic (4)

X

X

8-81

7-82

4-84

2-85

8-86%
1-85%
12-84%*
7-81%*
7-82%%

2-83%*
10-83*
6-B2%%
5-85%
5-85%

11-82%%
8-82%%*
2-84*
7-82%%
7-85%

8-82%x%
8-83*
9-82%*
10-85%
2-85%

10~-85*
9-86*
3-84*

10-83*
1-83%+

11-85%
9-86%
9-82*
6-84%%
5-86*

6-82%*
12-84%%
6-85%
1-80%
7-81%
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R Date
\:.:-{ Date of First of Last
b Carrier Carrier Reported Traffic (3) Reported
y Air Carrier Type (1) Grouping (2) Domestic Int'l. Traffic (4)
N 66. T-Bird (DQ) o MR 4-82 8-84*
ol 67. Transamerica (TV) S N 5-79 9-86*
:.-:" 68. Wien (WC) S N X 11-84%
o 69. Western Yukon (WX) S MR 7-81 6-82%
‘23’ 70. World (WO) C N 7-80 5-81 9-86*
AN 71. Worldwide c MR 10-84 10-84 3-86%
R 72. Wright (FW) S MR X 11~82%%
N
SN
-
P (1) S = Scheduled; C = Charter; F = All-Cargo.
'. (2) M = Majors; N = Nationals; LR = Large Regionals; MR = Medium Regionals.

I.J-‘
'-» (3) Date of first reported traffic is indicated for those carriers starting service
; since the passage of the Airline Deregulation Act of 1978. Traffic reported by
j\» those carriers certificated prior to deregulation indicated by an X.
N

NN (4) Date of last reported traffic is indicated. Carriers that have discontinued

\,: scheduled passenger service Indicated by an *. Carriers now filing RSPA Form

. 298-C in lieu of RSPA Form 41 indicated by **.
' -
¢
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